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" " " 1m~el1~'Vhm1?11'1.:i~.:inel6'1~1.:im11t11trnf'ldL?1~~ Ltl~m1~11~11~LL~1 

ti . .:J1'W11t.1dLU'W.:f1'Wl'l111.:J'Ut1Wmrutl _________ ~~! .. C_ .. _______ f113J'V11.:J'V!fld.:J~t1'Uvi'161i;yqi1~n~t.11Q1~ ~elLnel 
1~ 1um~il~.:iut11tm ruLLfl t L~t.1t11t~ 1.:11 ~ vr~el 1~foel'4il~~ 1n l'I rut ~~3.J'U 1'111 iXvh ~qi ry11~ 

@lo. ~fo:il1.:i~el.:itJl)uML~mnu tl1vrt!nm1vin'Ut.1'V11.:ivrm.:i m11~V11.:i11'1lm1n1vr1..1~ 
1~ml'l~.:il'l1~ ,, 

@)@). ~-r'U~1\1~'€l.:Jri€l'1~1\IVf~€J-cij'(?lVJ1ri1iJfl\l1t! bb'1tifi~fl6lidrl~1d t'l'lti.-
" 

-----------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------·------------------------------------------

(9)(9).0 ------------------------------------------------------=----------------------------------------------------------

1'Wmru.yj#i'eJ\l-.ij'~vr1~1tJf1.:J1'WLbfltvi ~ni'J\01111 vr1'U:il'1.:J~t~eJ.:J-.5'~V!1 L~Lb~1b6'f~~J11t.IL 'U er'. cf l'W 
" tJ'U~.:J LL~l'Ufl.:J'W1l.J b 'Wa UJUJ1 LLfl:::l\lt~ ei.:iiD' ~ 1,XiJ1'V'JYJ1 LL6lt bL6'1.:J6'f'J 1.:Jl'lfl el~~'Utl1elU1fll'l'U~fa1'11'11l.J 1'111 LLrl mru el'fl.:J 

u u ' 

?lm'U~~~trlel6'11'1.:ivr1eliD'~vr1r:11t!n.:i11..1 LLflt~~ni11'1111~t~el.:i1Mul'l1111b~'U'1lelU~1n ~11~1.:inel'U 



.- l!J@ -

c4'fo~1.:iiivr-U1~1ij'l'lvr1"Jflt1'WtJi'tlri'elw'IJ'W1l'lbR~eNt1'U\9l'1~umm11 l!J,cs:'oo 6/1.~. ~ii?lrnwbi'.:i1u1~~ ,, 
Ll'ltlbU'U'Jfltl'U\91L Vl:i.lVl~ePJl'l'Vl~b Utl'U:IJ1bb~11:i.J bfl'W C9l ll 11'lt1U'Un.:J1'Wb~1Jvl1.:J1'W\9111J"tyqj1 ~1'Wd'W ___ : ____ l"i''W 't'l-re:i11 

w'l!rN1'U'1Ju1 i.1~1V1fo b-.TI'1V1if 1~'1Je:i.:im11'V11.:iV1'11.:i 1 um"Jri1u~11.:i1u..U1.:ib V1111ne:iG"1-r1.:ivr~vG'l~w1um11"cycy 1 ~.:i bbl'i 

1''Llb~11.:i1'W'1'Wbb~1 bG'l~'1 Ll'ltJ~~u..U1.:ib uu~ e:ieinf111~'--ihmM mti'mhT'Ub,rm w~.:i tl13J'Wvr'1ei~'U 1"11ei~ 1Vl'1 f11"1ie:i11 

A1~1.:J U.'1~A1'11.:Jb1'11'1J'eNWU1N1'U-n''lJ~.:j ___________ ::-___________ ,l"i''U bb'1~~~'U~1.:J~e:i.:ifo~l'l'lleJ'Ub'Ufl'JN~bfll'lR111Jb~tl'V11tJ 
vr~ei~u~ b vr~ ~tJ bnl'lofl'Uli! 1f1fl1'J 1 i"JmmtJi' ~.:i n'111 1il11ri1111 b~t1V11mf u lil~bnl'lofl'Unu L'11V1u1~ 'IJB.:J f1'UJVJ1.:J'\1!'11.:J 

V1ieim11'\111.:ivr'11.:i bbf'l~b w' v'llw 1mnh1 eN'V11.:J'j16lJfl1'J ~111"tl'tJvr'li' .:i~ eici'1t! n.:i1'Urn'IJ1crm"JR rut f~11u \91~ vl ?l'J. 

o ®OGn/ ~©@® '1.:i1'U~ (9)~ mn{l1ri11 ®ct®Ull m11V11.:ivr'11.:i?l.:i1'UaV1t'1~ Lbm 'IJb ~m~1J b~ ei'U 1 'IJV1~ei~~.:i~i;ycy1m:w~ 
" b Vl'U?l1JR1'j 

C:.: 11 c:J i.ICV !LI II Cl! 1" C:.: q ..J o:::J I.I o 
@)h b U'UVl'U1VJ'IJe:i.:i c-l'j'U'11.:J'1~ \91 v .:i'IJ ei l'l 'J1tl'1 ~ rn t1 l'l bbf'l t\91'J1'1 ?leJ'UG'l rn W'IJ vb V1'1 '1 'J.:J'IJe:i.:iam'UVJV1\9l eN'VI 1.:i 1'U 

' ,, ,, 
b'eJ.:JrleJ'Uf11'J~'W~ei.:i'll'Jtfl11'J'j1R1 

@lrn. fl1'J'll~U'J1R1A1.:J1'UrleJ?l-r1.:i 

fl1'jtlf u'j11"11fi 1.:i 1'Uri ei6'!1' 1.:i\9l1:1Ja (9J'jf11'jtH'm11"11 ~.:i"Jtu1 'UoU ei @l.et 1i1ttl'1m 1m'Wn'j&vtfl1.:i1'W 
" ' I 21 Ci .:::;, J 

fleJG'l'J1.:J'11'1'1.:JV!'JeJb W1J'1J'U 

@). m"J'IJ'eJb~'Ub ~:1J1"11.:i1'Un ei6'1¥1.:im:1J~f11ru1 bb uu'll~m1ri11~-d' b U'UV1u1~'1Jei.:i~fo~1.:i~lilt~ti.:i b~t1n1'e:i.:i 
"al " " 

mi:J1'Wn'lvr'U~ ~o i''W uu~.:ibb~i''W~~-ru~1.:i1~~.:i:1Jtiu.:i1u.:i11'l~l'l~1ti i41n'W''Lln1V1'Wl'ld1tlbb69'1~-ru'11.:i 1iliiaVJ5~ 
'1~b~cin1-em~'Ub ~:1J1"11.:i1'Une:i?111.:i'11n~11~1.:i1~an~e.i h.J Lrn~m&~~11~1.:i '1~~e:i.:ib~t1m~'UA'W'11n ~-ru~1.:i 1 ~~11 
~1.:i~ b U'Ul°i~ruru1~rn~t1m~'WA'W'11fl~fo..ij'1.:i Ll'lm ~1 V11e:i 1i.1-Mnf11.:i1'W'IJ'eN.:J1l'l~e:i1 'll 'V!1e.i1 ~-Mn b~'W'11f1'\I!« m.h~ilu 

v ~ v v 

~i:yi:y1 bb6"1bb~m& 
I!:>. fl1'JW'11'JW1A1'W1Wb~'W b ~1J'V!1€l'11'l bb'1tfl1'J~1 t1 b~'Ub ~1J'\l!~ei b~tl n b~'UA'W'11fl~fu-.il1.:im1:1Jbie.iu b 'IJ'IJ€l.:J 

61i:y i:y1 Lb uutlf m1ri111ii l'i'eJ.:i 11iifu fl1'j m1 '1ae.iu bbf'l~ b ~'W'1leJ'Ul\11n~1'1!n.:iutl "J~mru bb'1~ 1 ~neJm"Jwl\11"Jru1-'IJe.i.:i ~1'1!n 
" ',, 

.:irnh~m rub ll'W'Viau?ll'l 

G1 \91'jfl1~'llf 'U'J11'11 (&1 \91'JA1 K) l\l~l'i'e:i.:il'l.:i~~ 'jt~'ll~ n°1V1t.1~ 111'Wl'Wbb~1 b?l~l\1\9111J~ n1'\l!t.1~ 11!.'Wit:yt:y1 ,, ,, 
Vl~eJtrnib 'l.J'j~CJ~t;;im~m:w 11ii'IJtJ 1tleJeJfl 'hJ b~CJl\1~ b otl6'1\91'j'IJEJ.:J'V11.:J'J1'1lfl1'J~b~'j~'LJ 1 n 'LloD El @.ct ,, ' 

,, 
b 1.Jfl1'jW'"J1'jW1 b ~1JVl~eJ'11'l'J1 R1A1.:J1'U-.il'1.:Jb '\1!1J1rleJ61¥1.:i 1 ~Ai'W1W\9111J~\91'J #1.:iiJ. -

P (PO) x (K) 

p "J1ri11"11.:i1u ~e.iV1tl1 t1'\l!~e.i"J1ri11"11.:i1uL llu.:i1~~1\l~~e.i.:i~1t11 ~~-ru~1.:i 
PO 'j'lmfi1.:i1u!OleJV1tl1t1~~-ru..ij1.:i'll'J~1J'1 b~ V1~m1ri11"11~1.:i.:i1u btlt.1.:i1~ 

'U 'U 

~.:J'j~'LJ 1 it uaruru1!.b~1bb~m& 
' "" d Q.I i.J .::J 2J ..:::! I .::.!/! 

ESCALATION FACTOR Vl'lllf1ml'.J co::% b1JeJ\91€l.:JbW1JR1.:J1'W'Vl'JeJ K = 



~1'1Jil1fl1'a VllJ1t1fi.:il'i'1il1A11 b6li'U ~vl1fl1':i h.:ib~tl'U b WVW1'U16'l VleJWfl ~Wfl VleJ'U'a~6lllJ 
eJ\9lJ:U'UV11 ~l.lb'Ub6'lit1l.l 6'f-a~11ml1 hrn1vi11 A~.:ii'G'f(;J h:inu ~1 btl'U~'U bbfl~11XV1l.J1t1m1m1l.lfi.:i 

' 
(9).(9) 1 wVJ1Lbfl~mA1-am-a:uufi.:i6'11mii'U'11vii.11t1 LL~hh1iifi.:ivi~mb 'llfl.:ibbfl~-a~uu 1wVJ1mt11'Wu~b1 ru 

(9) .® tJ-a~tJ1'1JeJ.:!il1A11m-a:uufi.:ivieJ b:W'U'11vii.l1t1 bb~hJ11iifi.:i-a~uutJ1~tJ1mt11'Uu~b1ru 

(9).GTl 1~uuvie:ivi~m~uu6'11tJ~1.:i 1 ~~(;JVl~e:iru~e:itj1 'U611'U'1JeJ.:Jil1A11 L'li'U vieJtJ-rummM vieJn1"11 

6'11t11wVJ1~1V1frnA~eJ-:itJ-ruenmM 6'11tJcim~1 .,fl., ,, ,, 
C9l.<i'. V11.:11~'U1t!tl1'1Je:J.:IB1A11:U'Utl.:IV11.:11~'U1t!'L11f11tJ'UeJfl 

(9).ct 611'UU1~FWJ'U~~1bll'U611V1-r'UenA11 bu'l"l1~6'11'U~~(;Jtl'lJB1A11 b(;JtJ~eJ-:j6'f~1.:!Vl1eJtJ1~fl€l'U 'lllJ~Bl.Jfl'Ufl11 
n €16'1~1.:le:J1A11 bb~hh1l.Jtl.:f bR~ eJ.:J~mVl1mR~eJ.:JiieJflf!vlu1mtJ1:::flB'UV11eJ~(;J~.:J b 'li'W ~Wvl bl"!~ eJ.:!ReJ:W'W1 b~ei{ 
bR~e:i.:i~uJ1 bR~eJ-:itJfummM W(;Jfl:W "'If!., 

C9l.b V11{1bVl11eJ'UB1R11 ~'Utl:W ~'U~fl vi1.:J:U1flil1R11 b(;JtJ1eJ'U1:i.Jbfi'U GT1 b:Wl'l1 

Hia~-a K = o.1€1c.t' + o.GJc.t' It/lo + o.GJo Ct/Co + o.a:'o Mt/Mo + o.GJo St/So 
'IJ 

l!J.Gl '111Jfi1J VJ1J1~~~ fl1'J6U(;l~1J fl1'a~fl~U fl1'JtJ<9l€l'91'91U fl1'a6lJt11Vli.J1~'U fl1'j'Lfl~tJtJ'91e1<9l&i'U fl1~6lJt91 
' ' ' 

- ti:W'lJ(;JB(;JbbU'U b~eJ'U RfleJ.:i Pi''WRflei.:i Pi''U~'UJ1 Pl'UV11.:J ~.:i~eJ.:iH'LR~B.:i~m bR~B.:iiieJnfltJ~u~ 

6'!1vi f u m1ri:w~'U 11Xvim ti R11:w fi-:i m 1 ri:w ~'UVl1eJvi 11 tivi1e:i1 G'f (;J ~ 'U ~ii m1 muR:wR ruG'f:w~ '1J B .:11'?1 (;) q , q , 

if 'LI 1 bbfl~ii.Ue:in1V1'U(;J15m1ri:w 11:w~.:iiim1'U(;JeJ(;J bb i.l'UfatJ li'LR~ewilm bR~eJ.:iiieJnm ~ eJ 1 vi1111ml'l1!1'Um:wvl 

rl1VIU(;J 11\ 'li'Wb~t11nrn1'WneJ6'1~1.:iti'U'WV11eJ b ~e:J'U6llf!U1~V11'U 

~.:id1~11:wfi-:i.:11'UU1~bi1Vl EMBANKMENT, EXCAVATION , SUBBASE, SELECTED ,MATERIAL, 

UNTREATED BASE bbG'l~ SHOULDER 

1ii'al'l'a K = o.GTio + o.GJo It/lo + o.a:'o Et/Eo + 0.1€10 Ft/Fo 
'IJ 

1€1.1€1 ~1'1.J-W'!Jb~tl~ Vl"1tltl.:I .:11'U~'U'1J'U1(;) 1viajt11mb1t1.:in'UbU'U~'U1 ~bU'U';i~b Utl'U :U'U 119i'R11:WVl'U1~~eJ.:j fl11 

b(;J ti b 'U'liB.:!l 1.:J1:::V11°1-:ii;'U b Vlaj :U::: bb"11:Wl111 tJi;'U ~ eJtl Vl1e.J fl11(;)'1J'U1(;) t>J 1.:11 bb6'l:::V111tl 11X b~ :w'li ei-:i-J 1.:iii fl11R1'U ~:W 

Rru?f:wu~'1Je.i-:i16'1(;) bb6'l:::ii.Ue.inT111'U(;J15tJf1u~1(;Jt11.ULR~e.i-:i~m bR~e.i-:iiie.inG'l vi1mL 1-:iR'U LbG'l::: 11XV1mt1R11m1:wfi.:i-:i1'W 
' ' ;.J 

i;'Wvl-:i -:i1'Ui;'Ub ~t:M en Lb t.11 vi1eM1'Ui;'U 1 '111ajvlii'1 n~ru:::R~1 tiR~.:in'UL ~ e.iu e.i-:in'Um1n (;) b"111:::w-:ivim t1'1Jei.:im(;Jl'l~.:i bbG'l~ 
,, 

,, 0 0 

V1€MG'l1'U1 

16ii~l'l'a K = o.C9:'o + 0.1€10 It/lo + 0.1€10 Mt/Mo + 0.1€10 Ft/Fo 

1€1.GTI ~1'Wbli11:::-a:::LU(;JW'W V1mt1fi.:i -:i1m:u1:::1:::biJi?l~'U~11tJ 1:::t1:::vi1.:1'1J'U~1t11tJ - ni;lu tJ1:::mru 

1:i.JL1i'W ® nfab:Wl'l1 t1m1'm1'Ub:U1:::1:::bU(;Je.J 1:w-:if1~-:i~e:i-:i1.UbV1RURi'l.JG'f-:J 
' 'IJ 

Hia~-a K = o.a:'c.t' + o.GJc.t' It/lo + o.GJo Mt/Mo + 0.1€10 Et/Eo + o.GJo Ft/Fo 
'IJ 



- lmn -

m.G> '31'1JN"J'V11'3 PRIME COAT, TACK COAT, SEAL COAT 

1-1'1~i;i1 K = o.mo + o.IL'o At/Ao + o.l!Jo Et/Eo + o.G>o Ft/Fo 

m.1!1'31'LIN"J'Vl1'3 SURFACE TREATMENT, SLURRY SEAL 

l4J~i;i1 K = o.mo + o.G>o Mt/Mo + o.mo At/Ao + o.l!Jo Et/Eo + o.G>o Ft/Fo 

m.m '31'1J~"J'Vl1'3 ASPHAL TIC CONCRETE , PENETRATION MACADAM 

l4i~i;i1 K = o.mo + o.G>o Mt/Mo + o.IL'o At/Ao + o.G>o Et/Eo + o.G>o Ft/Fo 

m.1£' '31'1JN"J'1'1J'IJfll eJ'IJn~~lba~:u man Vl:1.J1t1fi \l~"JIJ'U'Ul"le.J'l.Jn~ \;lvit '1J\6'11:1Jb VI~ n ~ \ltJwnm.J~ "JtJ(;l~ bbm\I 
~ii~ ~ 2.1.d q ~di ~cg 

bVli;'lnbG'l'Um'e.J(;l~bbfYm'rJl'lbVlftnflft1b'11e.J1J(;ll'l (WELDED STEEL WIRE FABRIC) bVlftflbl'le.JtJ (DOWEL BAR) bVl(;'lfltJl'l 

(DEFORMED TIE BAR) bbft~'je.Jt.J~e.J~1\11 (JOINT) ~\l;fb~Vl:JJ1t.Jl"l111J'j"J1Jfi\lbb~'U~'l.1Ae.J'l.ln1(;lb6'11:wbVl~n'U1b'Jn.ll"le.J 
6'1~'W1'1..1 (R.C. BRIDGE APPROACH) ~"Jt.J 

l.Uai;i1 K = o. mo + o.G>o It/lo + o.m<B: Ct/Co + o.G>o Mt/Mo + o.G><B: St/So 
'UI t Cil ~ A'. I QI C# I .:;:I .Q a o CU 

m.<B: '31'U'VleJ1::'U1tJ'IJ1fllfl'IJn1i;Jb6f1:Ub 'lll&'lnLb&=1::-:r1'U'U£1Wn Vl:JJ1t.JIJ\I 'V!e.Jl"le.J'l.lm(;l bG'f'j:l.JL Vlftfl6'11Vl'j'LJ\11m~'U1 t.J 

J'1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \11'lJ'j1\l'j~'lJ1t.JJ'11"1e.J'Un1\;lb6'11:1.JLVl~n '11'Ul'l11'11"le.J'Un1(;1 
Q ~ ~ .Q. ~ I Q,J ..::I .Q a q .::ti ~ 

b6'1':i1l b V1ftm1\l'j~'IJ1t.J'l.l1bbft~mb 1rui;:i11'll"!e.J6'1~'W1u 'j'J:!.J'V!-:1\11'!.J'Ue.J'W nl"le.J'!.Jm(;l bG'f'j:!.J b Vlft n bbft~\11'!.Jfle.J'Wm\;l bG'l':iiJ b Vlft n 

~'Wvi~nlbb'U'Ubbi;'l~«mnu~\11'Wfl~1t.Jl"l~\ltl'U b'li'W \11'!.JUe.J'Wn (MANHOLD) vle.ife.it.J6'11t.JL'VJ'jf'i''Wvl vle.ife.Jt.J6'11t.J1'Ww1 
'\J 

b uul?i'u 
141~1111 K = o.m<B: + o.l!io It/lo + o.G><B: Ct/Co + o.G><B: Mt/Mo + o.G><B: St/So 

m.b '31'U Lfl1-:la7'1-:1F1£1'1Jfl~(;lb6f~:Ub 'Ill~ nbb&'l::-31'Ub~ el'Un'Ui;J~" Vlmt.Jfi\I 6'1~'W1'Wfle:J'Wn~ (;lbG'f~l.J b VI~ fl 
bfl'j\16'ff1\1~1'1.J'j1flfle.J'Wfl~(;lb6'11:!.JL'lll~nfle.J6'1~'W1'W (R.C. BEARING UNIT) vle.Jb'lll~t.Jl.Jfle.J'Wfl1(;lb6'11iJbVl~n (R.C. BOX .. 
CULVERT) Vle.J5\IJ'11m\16'1f 1\lfle.J'Wfl1\;lb6'11:!.Jb VI~ n b zje.J'l.Jtl'!.J(;l~..:Jfle.J'Wfl1(;lb6'f~:!.Jb Vl~fl vl1b Vi t.J'Ub~e.Jfle.J'Wfl1(;lb6'11:Wb'Vl~fl 

1-lfa1111 K = a.mo + o.G>o It/lo + o.G><B: Ct/Co + o.l!io Mt/Mo + o.l!i<B: St/So 
" 

m.lnl -:r1'U Lfl'j'36f~1-:rb 'Ill~ n Vl:JJ1tifi\I 6'1~'W1'Wb VI~ n~1V11''Ufl'Wb~'Woil 1l.JIJ'l.l'W Lfl'j\I b VI~ n611V11'u~ l'l~\ID 1 ti 

liJ'j1'1':i'11tJl'l bb 'll1'W6'1\I b6'111 'W~1bb ':i\l?l~ b6'111'Vlti b6'11 b 'VJ'j"Vll"ltJ Vl~e.J\11'!.J Lfl'j\lb VI~ n~u~:iJ« n'l!fru~fl~1tifl~\ln'W bbl'lhl 
'\J '\J ' 

'j1:wil\l\11u~l'l~\I b6'111fl':i\I b V1~n6'11tici\l'lJe.J\I m11'\i'J-il1i;:J1 ti~~(;! bb iA..:itJwb 'VI 1"11 viti 

l.Ua111':i K = o.l!J<B: + o.G>o It/lo + o.o<B: Ct/Co + o.l!io Mt/Mo + o.IL'o St/So 
'\J 



.. l col Cl Cf q ~ ~ .J Q,1 1 

<£.ct: .::11'!.lflil'Llff':i'IJI ij';j'J3JLVlftmLi'l::fl£1'Lln'i!11fl1flfli'lil.:J V1:1.m.1ri.:i .:J1'U9'1eJ'Uf)'j{;lL&'f'UJLV!G'ln'VIV!m''f11.l 'IJ'EN 

b VI~ fleJtlfl:IJ1bbCJf19'11'U'H1Jl'i 1.:JV!1f1'1JeJ.:J.:J1'Ue.l1CJ Vl1.:J';j~'l.J1EJtl1~'U V!~'EJ'EJ11"J1';j"IJftU"a::Vl1'UU'a::f1'EJ'U'IJeJ.:Jbzj 'EJ'U 61i .:iii ,, 
1V I Ci! Q.J I I Q,1 

&'lqjqj1bbEJffil1CJ b\JW1::.:J1'Ul"leJ'Um{;l!1l.:Jflft11 b V11'U'U 

t.U~111'i K = o.CE'o + o.G>~ It/lo + o.l!J~ Ct/Co + o.l!Jo Mt/Mo 
., .. qo q"I"""., .I"' 'I"'"' o.Sy ... ~ 
fl"ll'Y'i1fl1'Vlfl1'U1W1111:UQ1'1'I'Vl!."lln'Uf!QJQJ1utJ'Uv'i'U'j1fl1J.fl 'ilfl'Vl1"ll'UJ.flVnwnn.:iV-11ru"llt1 

K = ESCALATION FACTOR 
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