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hc,n 1:i.l€J~'j~VJ11\lb~flfl'1fl1'J' 
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?11e.i1'1"lw1"11vr1~LA1ei.:itl1~mml"f ?11e.i~ ... eiw1 .,~., :.' 

@.<£' ~1.:J1t'U1E.J'U1~el.:JeJ1f111"il'Ufl.:Ji'l1.:J1~U1CJ'U1.f11CJ~elfl : 

m.ct ~1'Wth~neiuVi"i\'1 Lll'U~1vr1'umA11 bu'V'J1~611'L!Vi~(;lnumA111\9lCJ~ei.:ia11.:ivr1eitl1tnffu 'V'J1eillnum1 

riei~11.:iei2m1 I . bbl'l11'11l.lti.:ibfl~ei.:i:ilmvr~mfl~ei.:ii1ein~~tl1mtlwneiuvr~ei~(;l~~ b'li'W ~'V'Jvl Lfl~ei.:ifleil.lW1b\9leJ1 
LA~ei.:i6'futl1 Lmei.:itlfomml"f w\Pl~ll .,~., · 

" m.b 'Vll1.:JbVJ11el'Uel1fl11 ~'Ufll.J ~'U~fl 1'i1.:J"i11flel1fl11 b\91CJ1el'Ub1Jbfl'U bn '. bl.J\911 

1"li~\91':i\ K = o.wct' + o.@ct' It/lo+ o.G>o Ct/Co+ o.<i:'o Mt/Mo+ oJG>o St/So 
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d "' '111:1.J'JVl'VI 1£1 '31'1JVl'IJ 

.:a., ~ o::i. CV.c::rt. QJ"':t. 2.1..:i, ..,:J CV.::\ 121.4 '31'YVl'I..! vr:1.11e.it1-:i fn':i'qi;Ji;J'l.J m':it'lni;i'l.J m':iui;ieii;ii;i'l.J fn':iiji;J'lll'l.J1i;J'l.J m':ibn~e.iui;ie:Ji;ii;iu fn':i'IJi;i 

- '1:1.JUi;JeJi;Jbbtlu bzje:Ju l"lmN A'Ul°l~e:J\I R'uiruJ1 A'U'V11'1 ~\l~e:J\11-ubl"l~e:J\l..ij'm bl°l~EJ\lilein'1tl~u'11 

l '111<fum'"""" "'""°" m1"1i'm'"" iiu,.,;am101''fo'l'a~ti ~;1 m'"1u~"~'"""UO•••'l'•~ 
i!u "] bb'1tf!-li'E1 n1'111'Ui;J°1°6n1':it'llJ ':i1lJ.J(-:iiim':iUi;JeJi;J bb 'il'W bi;Je.Jb-rr bfl~eJ-:i-.u' m bfl~,eJ'liieJ n~ b ~e:Jb '111°1~:1.J1\Pl':i~1'Ut'l1:1.J~ 
rl1'111'UVI 1 i'b 'li~b~tnnu-:i1urie:J6'f-r1-:it'l'U'U'lll'1e:J b zjeJ'U'1!'1U':i~'Vl1'U •, 

.Jf \I db~ ':i 1 :I.I Ci \I \11 'U ti ':i::: b.fl 'VI EMBANKMENT, EXCAVATIGN , SUBBASE , SELECTED 

,MATERIAL,\UNTREATED BASE bb'1::: SHOULDER , 

~,, ' 

~°Uij!?l':i K = o.mo + o.eo>o It/lo + o.<ro Et/Eo + 0.1£10 Ft/F.o 

JD.1£1 [ '31'U~'Yb~V'3 'lll:1.11e.iei\I -:i1ui1t1'llt11i;i 1 'lllru'l11:1.11b1CJ-:iil'Ubtlu.ffut vfbu'U~:::b uCJu lilt11~F111&JV1u1~\ilei-:im':i 
1111 CJb u-dei -:i1i-:i':i:::vr11-:ii1'U1 vrqj "ii::: bb"IJ:1J~1 CJ'i'.1u ~eiCJ V!;ei m1~'1Jt11111!911-:i1 bb'1:::~':i1CJ1 ~ b~:1J-dei-:i11'liln1':i1"11Ufl:IJ 
flt1J 6'1:1JU~'lle:J~i'6'f~ brn:::ii-if ei n1V1'U~1crtl~u~1111CJ1-ff bl"l~ei-:i..ij m bFl~ei-:illein'1 V1'1mb ':i\ll"l'U bb'1::: 1 ~V1:1J1CJF111:1J':i1:1Jei-:i-:i1u 
i1u~-:i -:i1ui1~ b1CJ-:i m bb u1 V1'1e:J-:i1ui1u 1 V1qj~il~ n~ru:::F1~1CJ1"1~-:inu b ~eiuei-:inum"J"n~ b"1J1:::w-:i'Vl'11 ti'lleJ\1'11111 !?l~\I bb'1::: ,, 
Vfei-:i~1i11 

1-iia~i K = o.<ro + 0.1£10 It/lo + o.!Do Mt/Mo + 0.1£10 Ft/Fo .. 

m.m \'31'Yblil1:::i:::Lii111~'Y 'lllmCJn-:i -:i1t1b"il,1t':i~biJ111i1u~1lt1 ':iteJ:::'V11-:i'lJ'Ut1CJ 1tl - ni;i'u tl':i:::mru 

hJbii'U ~ fi1m:iJl'l':i CJmi'u-:i1t1b"il1:::':itbiJ111ei 1m~'zi-:i~ei-:i1ii'b'Vll"liil"l'ilt16'f-:i I . ~ 

1-ilij!?l(a K = o.<r<f: + o.eo>cf: It/lo + o.eo>o Mt/Mo + 0.1£10 Et/Eo + o.eo>o Ft/Fo 

'111:1.l'JVl\/i m '31'Y'Vl1'3 

m.eo>'3p'YN'J'Vl1'3 PRIME COAT, TACK COAT, SEAL COAT 

1-iia!?l':i K = o.mo + o.<ro At/Ao + 0.1£10 Et/Eo + o.eo>o Ft/Fo 

"""''i~il1m• SURFACE TREATMENT, SLURRY SEAL 

11~:':i K = o.mo + o.eo>o Mt/Mo+ o.mo At/Ao+ o.lrlo :,Et/Eo + o.eo>o Ft/Fo 

m.m '3l'YN'J'Vl1'3 ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1,~., K • o ... o + o.eo MVMo + o."'o At/Ao~ o.eo Et/Eo ~ o . .,o Ft/Fo 

m.ir 11uN1 ri'Y'Yf'HJ'Yn'i1?1ta'i:1.1m~n V1:1J1t1i'i'IN'"Hl'W'WFl e:iun~1?1V11 ·fo1'1&J m~ n 61i'ltl':i~ne:iu~1 CJ!?l::: bbm-:i 
C:.:21.c!i c:.: vd..:::.. C:.:di c:.:~ 

bVl'1flb6'l'UVl':ieJ!?ltbbfl':i\1'1111lbV1'1flfl'11b'lleJ:IJ!?ll11 (WELDED STEEL WIRE FABRIC) bVl'1flbl11eJtl (DOWEL BAR) b'111'1fltl~ 

(DEFORMED ~IE BAR) bb'1t'JeJ til'ieJ !911-:i 1 (JOINT) .Jf-:idt ~Vl:IJ1tJFl11m1ll~\I bb~'U~iJFleJ'Ufl~!?l b6'f'ill b VI~ nu'ib 1filflf) 
I ,, • G'f:::vnw (R.C. BRIDGE APPROACH) ~1tl 

oHij!?l':i K = o. mo + o.eo>o It/lo + o.mcf: Ct/Co + o.eo>o Mt/Mo + o.eo>cf: St/So 
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'I t' .q Cir. c:'l ICU' d/I :~ l:lt, c;;;l:ocv m.<1'1 o111'1J'VleJ':i:::u1"1'1.11f'lel'l.ln'al>lbfl':i:IJbViflmbfl::o111uueivm V11!1tlf;'l.:i 'VleJf'leJ'UffSl>lb?l'UJLVl~fl?l1'Vl'a'U.:i1'U'a::'lJ1tl 

tl1 (PRECA~tr REINFORCED CONCRETE DRAINAGE PIPE) .:!1'U'a1.:i'a~U1t1tl11'1BUfl11>lb?l~:l.Jb'Vl~fl .:i1'U\il1\ill'lB'Ufl11>l 

b~~~ b VI~ m1r'a~U1t1tl1bb~~'lJ~b1rum \ill'lB?l~'W1'U nlJ~.:i.:i1'UUBWfll'lB'Ufl11>l b?l~lJ b 'Vl~fl bb~~.:!1'Ul'leJ'Ufl11>lb?l~:l.Jb 'Vl~fl 
€luV1il'a'l.l Lb ui.i bb~~~fl~ru~.:i1u1'1~1t1l'l~.:inu boU'U .:i1uueiwn (MAN HOLD) viei~ei,tJa1tJ b 'Vl'ai31·wYi viei~eit1a1t11 'rlw1 

" 
b lJ'U#f'U 

l.U~91';i K = o.m<t' + 0.1€10 It/lo + o.G><t' Ct/Co + o.G><t' Mt/Mo + o.G><t' St/So 

m.b~.:!1'1J ll'l':i'3fl~1{1f'lel'Ufl~91 bfl°7:1Jb'lliaf1Lbfl::.:J1'Ut~el'Utl'IJ\Pl~..:J VllJ1t1fi.:i 6'l~~1'Ul'l B'Ufl11>l b6'l~l.Jb VI~ fl 
bl'l'a.:i6'l~1.:i~1 'a1fll'leJ'Ufl11>lb?l~:l.Jb'Vl~fll'leJ6'l~~1'U (R.C. BEARING UNIT) vlm'Vl~tJ:l.Jl'leJ'Ufl11>lb6'l~:l.Jb'Vl~f1 (R.C. BOX 

"' I 

CUL~E~T),, r~tl~~1~1'l';i{l6'i~1:1'leJ'U~1~ b6'l~:l.Jb VI~ fl b ~eJ'Ufl'Ul>l~.:il'leJ'Ufl11>lb6'l~lJb 'Vl~;ri vJ1b Vlt1Ub'1eJl'leJ'Ufl~l?lb6'l~:l.Jb '\/!~fl 
bb'1 ::6'l.:iflei6'l';i1,.:i eJ'U'Vlll~fl~ru ~l'l ~ 1 ti fl i;:i.:i n'W 

1.U~91';i K = o.mo + o.G>o It/lo + o.G><t' Ct/Co + 0.1€10 Mt/Mo + o.1€J<t' St/So 

m.!111 I ..:J1'1J lf'l':i..:Jfl~1..:Jb'lliafl '\llll1t1fi.:i 6'{~~1'Ub '\ll~fl~1'\ll-r'lJl'l'Ub~'W.rr1lJf;'l'IJ'U tm.:ib VI~ f1~1Vlfo~\il~{!U1 ti 
:un'il';i'llil\il Lb lm~.:i L6'111 '\"Jvhbb ';i.:i~.:i b6'111'VI~ b6'11 t 'Vl';iVJl"ltl V1~ei.:i1'W tm.:i b V1~n~'LI~il'9 n~ru~fl~1t1fl~.:iil'U bb~1~ 
';j'JJ.Jfi.:i.:i1'1.J~\il~.:i b6'11 tm.:i b 'Vl~n6'11tici.:i'Uei.:im';i1 'rlw1~1 tii:.Jgjl?l bb '1-i.:ith::b 'Vll"11 'Vlti 

l-Hfl91';i K = o.1€J<t' + o.G>o It/lo + o.o<t' Ct/Co + 0.1€10 Mt/Mo + o.ero St/So 
" 

Vi:IJ1\il~ er ..:i1'1J"1Jf;'tth::'V11'1J 

er.ct' 1.:i1uF1eiun~911:i.in:1JbV1amrn::F1aun'il>llil1\ilf'lf;'ta..:i V1mt1fi.:i .:i1'WAei'Wn11?1b6'l~:m V1~n~~nci1'W 'IJeN 

b~~fleJeJflll~b t1flf'11mru~1.:iV1:fl~ei.:i~1'U~~t1~ 'Vl1.:i'a~mt1tl1~'W V1'1eimA1';i'IJ~tl';i~'Vl1'Utlwm:iu'1Jei.:ib~eJ'U ~.:iii 
myqi1Lbt1n:u1~bu~1~.:i1'UAeJ'Wf1';i1?1\il.:1nm1b'Vl1'W'W 

lif~9l';i K = o.ero + o.G><t' It/lo + o.1€J<t' Ct/Co + 0.1€10 Mt/Mo 
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', 

Q,I c:rl I d 0 dt I/CV Q,I Q,I 111 IU 0 3 b j .c::rt, ti 
'1'.'l!'Yli1Fl1'VIFl1'!J1NV!13J~lJ'll'Vl "l10'1.lfl'tJ'tJ1blJJ'l.l'!J1'1.111Fl1'1 51'1'Vl1"ll\Ulel01::'Vll?{l'W1N'.'UV . I . ', 

K = ESCALATION FACTOR 

It 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

Gt 

Go 
At 

Ao 

Et 

Eo 

Ft 

Fo 

A Ct 

A Co 

PVCt 

PVCo 

GI Pt 

GI Po 

PEt 

PEo 

Wt 

Wo 

= ~"llU'a1Fl1N'l.J~1.nFl'*''Jb'!J"lleJ{l\J'a::L'Vlfl tm~e:i'Uvia.:;i~1'ULL~fil::{l'JV! 
'I.I ' 

~"llil-a1 Fl1N'l.!~1.n F1i11 '!J"lle:i .:;i'!J-a::L 'Vlfll 1 'U L~ei'Uvi LU ~"11e:i.:;ith=:n1VJ<a1F11 
'I.I ' 

= ~"llil-a1F11~m'UIPI 1.'Ub~ei'Ui/l~.:;i{l1\Jbb~a::{l1VJ 
= ~"llil<a1F11611L:1.1'U\9l tm~e:i'UillLtlV1"11e:i.:;i'!J-a:m1VJ<a1F11 • 

= ~"llil-a1F11-!a~rie:ia~1.:;i (b.inmV1amLa::611L:1.1'U\9l) 1~L~e:i'Uillifo.:i1'ULL~a::.:i1~ . ' 

= ~"llil-a1m-!a~rie:ia~1.:i <'l:ii-a1mV1amLa::6iiL:1.1'U\9l)t'UL~e:i'Ui11Ltl~"l1e:i.:ith::n1~-a1F11 . ' 
Q,I .c::I d ~ Cl ..:::t_J I = ~"ll'U'a1Fl1LVlfilO b'UL~el'U'Vlli!.:l.:11'ULL~fil::.:J'J~ 
CV .c::I d ~ Cil doC:rt. = ~"lf'U'a1F11LVlfilO b'UL~il'U'VILU~"11e:i.:i'l)-a::m~'a1F11 

= ~"lfil'a1Fl1LVlamLN'UL'ia'UillNa~t'U'!J'a::L'Vlfl b'UL~el'U~a.:i.:i1mL~a::.:i1~ 
= ~"lfil'a1'a1LLN'ULVlam":jv'UviNa~t'Utl<a::L'VIA b'UL~el'U~LU~"11el.:J'lh::m~-a1F11 
= ~"Uil-a1F11LrnaVJavl 1'WL~a'Willa.:i.:i1'ULL~a::.:i1~ 
= ~"Uil-a1F11LrnaVJavl b'l..!L~e:i'Wi'ILtl~61fe:i.:itl-a::n1~-a1F1~ 

' ' I 

= ~"Uil-a1F11LF1~e:i.:i~mLLa::'U'i.iiru'1 1'WL~e:i'Wiiia.:i.:i1'1..!Lb.~a::.:i1~ 

= ~"UiJ'a1Fl1LFl~el.:J~O'abbfil::'U'iJi'ru'1 b'Ub~eJ'Uil!LU~61feJ.:JtJ<a::O'J~'a1Fl1 
I 

= ~"lfil-a1F11tl1a1"w~L61faV1:1.1m~1 tm~e:i'Uvla.:i.:i1mL~a~.:i1~ . ' 

= ~"lfil-a1F11tl1:iJ'U~L"l1filV1:1.J'l..!b~'J tm~e:i'UviLtl~"11e:i.:itl-a~m~-a1F11 • 
= ~"lfil-a1F11'Vie:i611Lii'U~'la\1'U b'UL~e:i'l..!il!a.:i.:i1mL~a::.:i1~ 
= ~"lfil-a1F11'Vie:i61JL:1.J'U~LV~'U b'UL~eJ'Ui/ILtJ~61feJ.:Jtl<a::m~<a1F11 
= ~"lfil<a1F11'Vie:i PVC b'l..!b~ie:i'Wvla.:i.:i1'l..!bb~a::.:i1~ 
= ~"lfil-a1m'Vie:i PVC 1m~e:i'Wvibtl~"11e:i.:it1-a::m~-a1F11i 
= ~"llil-a1F11'VimV1ane:i1'Ugy.:in::a l'Ub~e:i'Uil!a.:i.:i1'Ubb~a~.:i1~ 
= ~"Uil-a1F11'VimV1~nm'Ugl.:in::a b'l..!L~e:i'UvlLtl~"l1e:i.:itl-a~n1~-a1F11 
= ~"lfil-a1F11'Vie:i HYDENSITY POLYETHYLENE b'Ub~v'Ui/la.:i.:i1'Ubb~fil::.:i1~ 
= ~"lfil-a1F11'Vie:i HYDENSITY POLYETHYLENE b'Ub~eJ'Uil!btl~"11eJ.:itl-a::m~'a1F11 

~"lfil-a1ma1vlwrh 1'WL~e:i'Willa.:i.:i1'Ubb~a::.:i1~ 
I 

= ~"Uil-a1F11a1vlwrh 1'WL~e:i'Uil!Ltl~"11e:i.:it1-a::n1~-a1F11 
I 



- l!:>C91 -

~.::I 0 .c:1, iJQ,I Q.I Q,I : 1 ii 
1Gn11fl1lJ1ru'VI L"lfnm=rn.m.11bl.'l!U'l,J1u11fl1 fl 

(9). r1':il"l1mruvr11"11 K "'il1ff~l'l':i 1'11:wi;ln~ru~\l1'UJ'UI 1 m-U'l'11Lfl'Ulii'~iJ':i1fl11'?1~ne:i?1~1\l'UeJ\lm~'Vl':i'N 
'l"l1w'll~ 1111~l-il~1'U'Ue:i'ltl l!:>ctQlo Lll'ULnru'l'li.'U~1':il°l1mru , 

I!:>. 11':iroi1'U'Jtl.!Vl1~1 K ~1vri\J mruV\iJ'l2'UneJ?l~1\l'Vl~1eJU':i~ b.fl'Vl':i'J~~ ~1'Uaqicy1b~ e.J'J fl'U"'il~ ~ eN bLeJ f1 ~1 

rieia1'1\lbbMflrh~ b.fl'Vl b VloU\11 b"'il'U\911:1.Ji;l fl'MU!~'UeJ\l\l1'UU'U bbft~ 1VlG'leJ\llfl~eJ\l~'UGjM':iVi1~nT\ll'U\ll11 
Qi. f 1':il°l1mruvr11"11 K n1vr'U1111 Vil oU'Vll"fUEJ:W Qi ~1bLV!U\l'VlfloU'UMeJ'U 1roEJ bJijm':iUlllbl"f"MbLrt~fi1vr'U1111Vf'Vi1 

brt'Uau1~''Uu (~u~EJrn ViEJu) 1 Vf b ~'Ui:.irta1b ~"'ilne:i'U bL~1;ij\lt11i:.irti;r'l"l6~ u~~nul'11 b~'Ufl\l
1

~vru1 brt'Ua:w~'Uui!~ 
~- JVf~"'i11':iru1b~'Ub~:wvr'1eirt111':i1f11fi1\l1'U "'i11m1fl1Vi~1'u..ij1\l'Vi1aqiqiil'lnrt'lnu~-J1..ij1\l bljeifi1 K l'l1:w 

G'l\9l':ia1vrru\l 'Wrieia1'1\li!'U I b 'Ub~eJ'U~G'i\l:WeJ'U\l1'Uiifl1 btl~EJ'Ubb U~\l 1 U"'il1flfl1 ;K b 'UL~eJ'UbU\11611eJ\lU':i~fl'J\ll':i1fl1 
~1nn11 ~% ~'U1tl 1111E.1tl1buw1~a1'U~bn'W ~% ml"l1mrut1rrn~:w'Vl'1eirt111fih'l1'Ubb~1bbt'lmru (1111E.1hifi111· ~% 
bb ':ifl bVl) 

er. i'Umru~~fu~1\l hla1mwvi1m':ineia1'1'l1VfLb~1bG'l~"'il M1:W':i~i:J~b1rtJ1m1qiqi11111mtluf111:wtl111 
'UeJ\l~ru~1\l t1 ~ m:wGjmt'l1\ll ~"'il~t11m1m'Um':il"l1mruf11\l1u 1vr1-fffi1 K 'UeJ\l. b~eJ'U~111Vf1EJM1:wm~aqiqi1 vr1ei 

A1 K 'UeJ\lb~l'UVici\l:WeJ'U\l1'U"'il~\l bb~'J bbM111°11 K ~'J b\ll"'il~iil°l1ueiEJn11 

b. ~1':ilil1m~ubbt'lrt~'l1111 1 Vflil11:.11"11~1\l 'l1u~~ru~1\l'Vi11~ bbt'lrt~\!1111 l'l1:w6"ruun 1 tlrieiu~1u1°11'l1'Ub ~:w 
'\ll~eif11\l1'Urt rt\l ~\l"'il~l°l1mru1~t'lmdei'Vl':i1'Ulii''lliJ':i1f111';111rieia1'1'l ~'lt11ml°l1u1. ruvr1fi~ ~ 'UeJ\lb~eiu~~\l:WeJ'U\l1'U 

' I 

\l1111i!u 1 b ti~~ bb u'Uei'U bb~1 b~eil°l1mrub~'Ub ~:w 1ru Vf'Uei'Vi1f111:u\9! nrt\l b~ei\lm':ib~'Unua1un\lutl':i~mru 



- ~~ -

'U'Vlil~1:1.Jt111:1.Jbe:Jml1-atl-a::n1~-a1f!1filt~n'Vl-ae:iilnt'l (e-bid~ing) .Ue:i @.b 

' 

"lJ b~'IJa'a1F11iliijNath:: 1CJ"Uui-n.inu" V1:1.J1CJl"l11:1.J11 'Ul"ll"l '1iJ':i':i:1.Ji;i1~~eiii~ul"ll"l'1~ boiJ1 b6'l'1Jei':i1l"l1 b ~ei Ill! 'I I 'I 

-ru..ij1.:i 1 'IJ m':it':i::~i;i..ij'1.:i'llei.:i m:1.J b tl'IJ~ihhu 1#1baCJ11111 ti;i CJV11.:i 1>1':i .:iV11eiV11.:ieJ'ei:1.J 1~. n"ilfl1':i'll€l'l'41"ll"l'15':i':i:1.Ji;i1V11eiii~ 
'Ul"ll"l'1~'U~b .V bG'l'UeJ':i11"!1b~ei-ru..ij1.:i1um':ith:::1.Ji;i-;ij'1.:i'lJei.:im:1.J1 'Ul"l':i11 b~mtl'u : 
' " ' 

fl1 I' iJ?f 1'1J 1#1baCJ11J-J 11i;i CJVI 1'1l'l':i'l'Vl1€lVI1'1 eJ €1:1.J'lJ €l'l'41"l l"l '15':i':i:l.J~ 1V11€lii ~!'41"1 l"l '1 ~'l fl&'i 11if 1'1l'i''U11') bbrl fl1 ':iiJi 

'Ul"ll"l'1iJ':i':i:1.Ji;i

1
~V1~eiti~ul"ll"l'1~.:ifl'111ilm1:1.Ja:1.Jwui5t1u 1 uiil fl~ru::~.:i ~ei 1 tJi'J ·. 

' ' I 
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\I 'U ' \I 
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~-<ij'~m':i ~u~t1':i Vl1€l~ne51u1"i11 ufl1':it>l1 b'Wwnu1 un"ilfl1'J'll€l-:i'4flflfrn'J'J~~1 Vl~t,mh.Jfl;fl'J11:.1V1~-:ib tiu~ua1u 1 u 
~1.:i~ua1ua irruV11€l~1.:i~ua1ulii1ni;i 'Vl1€l b uuNn €l~m1CJ 1 'Vlru1 uu~~V1:il1t1 i;iV1~:·€lu~~'Vl:1.J'Vl1'1lulii1t1~ ~m1t.1V1~-:i 
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'Vl1€l'Vl'11t.l':i1 ~ b if 1b?l'U€l':i1m1 ~ bbn fl ':i:!.J bb'1 ~ m ~'U1fl1':iM'11~ fl'11-:i€i b~ fl'Vl 'J€l~fl a1ufl1':iU':i~:!.Jfl ..ij 1.:i 1'11 tJ':i~'U'U 
fa~fl'Vl':i€liifl61c#-:id Vl1€l 1 utrt.1flirunu " : " 

m'Jr1'J-:i ~1 bb Vltl-:i fl1':i b uu~uci1u V11m if 1n€li:f u~-:ifl~11ir1..:il'1u'lJ€l-:il°la:1.J'J?1 'Vl1€lu m~ EJ-:i 11lm':iflii~m1~ 
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'U':i~'Vl "i11fli;i Vl':i€l'U ':i~'Vl:l.J'Vl1'1f'U"i11 fl~ bb'11 bbM mru bb'1~vr1-:ivrua1u 'Vl':i€l'U'J~'Vl"i11fl ~ V1'J€l'U'J~'Vl:1.JV11'U'U"il1fl ~'Vl 
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'Vi~eim1:1JbaEJV11EJmEJt'IJn1vi'IJ~L'Ja1 
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1€1. J11flL'IJrl1'Vl'IJ" @ tJ I 

h@l \l1'Uri'tlvn:i~h..i (ti'U'U~'U) 
h® .:J1'U~1'Vl1\l~f)~\j 
hm ';i1\lW}J1vthVi1:iJ~rnw1eJ'Uf1~\>l (Concrete) 

®.Ci'. 1vi~'Vlj\l'1f11'\l 
hit m~off1J\l~1\lbb'1~'11~1"1eJ?l~~1~vlt:iJiln1';i'UeJ\ltl'Uf111n~b81!1~ 
hb m~~ l'i'~ (Back Slope) VihJilni1ueJ\ltl'Uf11';itl~b'll1~ 
hlnl 'l1utJ~n'V!ru1 
®.~ \l1'Utl~n~'UtJ! 
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1ei.~ \l1'U~bf'U1~ci1-ffi1'1lil~hci~mbn1 
h@lO \l1'UVl]i1~11tJ 

m. mEJ1'1Jr\'1 u" m ti 
e-iumruvltm 'Wh11~~~\j1 v1~1bb?l\l?111\l bb'1~ 1 v1~qiqi1ruli!1T'i11 cimi''UVl'1eJ~ 1 v1~1 
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V I 
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'IJ 

'Uei-:i61'tyty1 

1umruSJm1:1.J"if 1 b U'U ~ei.:iu-ru bbN'Ufl1"a'Vl°1.:J1'Ub 'U'a~'Vl11-:Jfl1"a'Vl°1.:ihu ~fo..U1-:i#lei-:i b?f'Uf.l bbN'U fl1'j 
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1fl':i.:Jn1':i 
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.,., Jl/ 
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':i::eJ::L 1a1rim111.:i 

fhrieia71.:i 
Jl/ 

~fl1'Ufl3J.:11'U 
Jl/' Jl/ 

N'lf1f.1Nfl1'Ufl3J ., ., ' 
Jl/' Jl/ 

~'lf1f.l~fl1'Ufl3.I 

~ I 
d ... .1 

bb'1~'VJ m.ocfocf/'Jleill'll 111-!l'JtJ lei~ 3Jn':i11"13J leict'cf<9l 

tl-;;~n1f'f 

0 ~ ~' 
i;t1'Un.:t1'Utb 6lJ1.:t'Vl1.:t'Vf~1.:i~1ncv1 '1G> n-;;:uVJ1.:1V1~1.:i 

~.th:u~1i1.:i ei.ti'.iei.:i ~.~1n 
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'V11-!l'Vlm\l'Vl1l1tlb'1'll <9llei \9leJ'Wfld'Ul"13J oleio6Tl l'leJtJ 'Vl'l.leJ\lb~eJ -1\11'1.J l>lfl'l.I lei 1::w:h\I 
' I 

n3J.<9l6Tlcs:'.-k'll6Tlo - n:U.<9l6Tlb+ct'~o LT,RT'lfimttm'l.I 6Tl~,o6Tlcf \911.il. (<9l Lbvf\I) 

.. 
l'ln .<9)/ /leicfb~ 

... ., 
i!1'l.16'1~ b 13.11>1'1.J 
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~o 1u 

b'Vl1. 

b'Vl1. 

b'Vl1. 

ihirn.:i1'Ua'U1~/LtJeiil'Vl':i. 1'Vl16'111. 
fl II d .t:::t. cv 1 G! ilG.1 ii "\' 

Llil1'Vl'U1'Vl'U':i~'V/t1fl1n':i~':i'Ulil1.:I b'Vl1. 

I 21 JI 21 2/ ~ Cl I i 

'3TWnaa-a1'3-a1vua-a1'3~1EJb'3Ull1~6l.IB'3V11~ 

V1ll1mV11>1 ~-rJ~1\1'1~~ei.:i..ij'(;lv\'1u1t1tlw'1l1alJ~'W5vi'\ln~11bba~~(;l~\lu1t1 'll'l.11(;)13Jum.1n-i1 JD.<£'o x <£'.c;;;o Lll\911 

(~'Utl1e.1aJ;L~r ~1'Vl'l1.:iaeia"1.111) ru ~(;lb~ll~'l.lbba::~(;li'l.l~(;l'lJeJ.:i\11'1.Jneia11.:iei~1\IUeJC.1 lei '/l(;l b(;lt11~ ~1"11'Uf>l3.l.:i1'l.I 
b uu~n1V1'1.J(;l'ii)(;Jr(;l~\I bba::~1 Li'.lum11 ~bb~1 b6'1~'1rieiua\liieivh\11u , . . I 
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~n~1.:i'Ue:i-:i~fo

1
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'"1"'"""••+m1ou••: iii1~;••il mm \lu. (Walking Profiler) L•oli1u•,1•••U •••'ic.'1•>l~101m """ 
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(lnternationa Roughness Index, IRI) #1.:i-d' : 

I . 

~f1'l~{\J~'Vl1.:lb'S'1111"1ll\9l 

'Vl1.:l\9l'S.:I 'Vl1~~11tJ 
"11'U1ileJVl'S'1i'.J'Ul'1 "11'U~1 b tJ 

J 

'1'11.:11fi'.:11m~bl."1~"11V1-lr'U R<cto l.J. bb"1:: G'f~'l'l1'Wf1~m'1 

~'U~~.:i'Vl1,ci::m ~.:i'Vl1VIUl'll'l1U ~.:i'Vl1Vl'W'S1611?1 ~.:i'Vl1VI 
G'f\91"1 bb"1~~{1VllV1?1.:1'11"11 Lm'11\9l er el'1b.f1el Rel el'1b.f1el1il~'U~ 
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