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iJ I iJ I 

~11"il1~f1el'U 
'U 

~-ru~ 1~i1V1-U 1~ ~~Vl1';i'1 ~'LI ~Uflel'W'tl'W1~ bfl~el~ CJ'W('11i],J el CJ n11 b ,Ci'.oo 6/i . 6/i . ~iJ~m'W 1-ff 
'U 

.:i 1 'U1~~ 1~ m ti 'U ·rn ~ 'U ~1 vil.J VI~ eJ "il ~vi~ bu~ 'U 111bb~1 hJ di 'LI m tJ 1~ CJU'U Ci ~1m~irn°1~ 1'\.J m lJ ~ti! ti! 1 

"il 1'W1 'W - A''W 'W ~el11'Wi1n~1'W-Vu1~~1V1-ru b ~1V1iJ 1~'tl el~ m11VJ 1~V1'11 ~ 1'Wm';iri1uri11~1'W ~ 1~ b Vim ---- --------- " . 

nel~~1~V1~el~~'W1'W ('1111~ruru1 ~~bbM1''Wb~11~1'U"ilmbt11b~~"il 1~CJ ~-ru~1~b ll'W~ elelnr111 off ~1 m~ ~1 nu 
v v \J \J 

J1~m ~m 'W~~J1~'WV1~ el~'W r11el~ 1 VI~ r1161iel11 r11~1~ bb'1~r11~1~ n m'tlel~'Wii'n~1'UoLJ'u~~-- --- -- --: ___________ A'W 

bb'1~~ fo~1~~el~1u~~'llelU 1 'W mru~ bfl~fn111 b~ CJVl1CJ Vl~el elU1i bVl(')eJ'U bfl~~'U"il1nf11';j1-ff 1i;i CJ'U~~~n~111ii'h 
'U ' ' 

1°1111Jb~CJVl1ml'W"il~bn~~'U nu b~1V1iJ1~'tlel~m11Vl1~Vl'11~ Vl~elm11Vl1~Vl'11~ bb'1~ b~ elU 'j~ bCJ'lltl'tlel~Vl1~ 
Q.I Q.1.dj 0 Q.I ~ Q.I .:ii d Q,J d 

';i1'1Jf11';i ('1111'WCJVl'W~~el~1'Uf1.:J1'Wb'1'tl15f11';iflru~';i1j11'Wm VJ ~';i .obmn/ ~bmb '1~1'WV1 m~ mn~11°111 ®cf®ITTI 

m11vi1~V1'11~~~1'W~VJE"il ~bbm 'tJ b ~11 b~11b1el'W1 'tJVl~el~1~~'l!'IJ1m11~b ~'U~11m';i 
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(9). n 1'j'lJ eJ b~'\.J b ~:w fl1-:11'\.J n eJ 61 ~1-:11'11:1.J ~ 'IJ 'IJ1 bb 'U'UD ~'LJ'j1fl1 b~ii b U'l.Jvti! 1~'lJ e:i-:i ~~'U ~ 1-:1~ ~ ~ t11 e:i-:i 

b~CJn~e:i-:imCJ1 '\.Jrl1vt'\.J~ rio 1'1.J 'Llu~.:Jbb~1'W~~fo~1-:11~~-:i:we:iu-:i1'\.J-:i1~'1~Vi'1CJ vt1n~'\.Jn1vt'\.J~if1LJbb~1 
.., ' 

~~'U~ 1-:1 1~il~vi5~~~ b~CJ n~e:i-:i b~'\.J b ~:Wfl1.:J 1'\.J ne:i'1~1-:1~1 n~11~1-:11~~ n~e:i 1 LJ bb'1 ~ mru~ ~11~1-:i~~t11 e:i-:i .., .., .., 

b~CJ n b~'\.JA'\.J~1 n~fo~1-:i 1 Vf~11~1-:i~ b lJ'l.Jfi~ n 1n 11~u b~CJn b~'\.JA'\.J~1n~~u~1-:i 1~CJ b ~1 vt~e:i 1 Vf-Mnfi1-:11'\.J'lJe:i-:1-:11 ~ 
\J \J \J D~D~ \J 

~e:i 1 LJ vt~e:i 1 Vf-Mm~'\.J~1nvt~n\Jd~n'W~'IJ'IJ1 bb~lbb~mru 

' ' 
l!J. md~ ~1 dru1A°1'1.J1ru b~'\.J b~:Wvt~e:i'1 ~ bb'1 ~md~1 m~m ~:wvt~m~CJm~'\.JA'\.J~1n~~u~ 1-:i m:w .., 

b~eJ'\.J b 'lJ'lJeJ-:1~11J'IJ1bb uu\Jfo'j1f111~ t1le:i-:i 1~~u n1dl'1d1~'1eJ'Ubb'1~ bi1'1.J'lleJ'U~1 n~1-U n-:iu\Jd~:w1rubb'1~ 1 Vf~e:imd 
~~1dru1'lJe:i-:1~1-Un-:iuLJwmrublJ'\.J~i'\.J'1~ 

' 

'1mmd\J~'LJ'j1f11 (61\?1'jfl1 K) ~~t11e:i-:1A-:i~~d~~u~n1·vm~ 11l 'W1'1.Jbb~1b'1~~vi1:w~n1vt'\.J~11l 'W~ruru1 
\I \I v QJ 

vt~e:imCJ 1 'Wd~ CJ~ nm~m:w 1~'ll mCJe:ie:in 1 LJ 1~CJ~~ 1oU'1m'lle:i-:ivi1-:id1'lJm'j~1~d~'U1 il 'W-LJ'e:i (9).ct .., , 

., 
1 '1.Jn1'j~~1'jru1 b ~:WV!~eJ'1m1A1fl1-:11'\.J~1.:J b vtm rleJ'1~1.:J 1 VlA1'\.J1rum:W61\?1'j ~.:JtJ . -.., 

P (PO) x (K) 

p 

PO 

K 

= 

= 

d1A1fi1-:i1'\.J ~ e:ivtoJ1 CJvt~e:i d1 mfi1-:11'\.J b ll'U-:11~~~ ~ t11e:i-:i~1CJ1 Vf ~~u~1-:i .., 

d1mfi1-:11'\.J~e:ivtoJ1 CJ~~~u~1-:i\Jd~:w'11~ vt~e:id1A1 fi1~1-:i-:11'\.JbU'\.J-:11~ .., .., 

zj.:J'j~~ 11l 'W~'IJ'IJ1 bb~l bb~ mru 

ESCALATION FACTOR Vi-Mn~1CJ (( % b~e:it1le:i-:ib~:WA1-:!1'\.Jvt~e:i 
,,,;,, ~ iJ' c:il I dij 

u1m~:w (( % b:we:ivie:i-:ib'jCJnm-:11'\.JA'\.J 
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.:J1'We.J1fl1';i V1:1J1~~\l\9l1mmj b-d'U ~vhmj h .. n~~'U h'l'v1rn1'\J1'1 V!e:i'W'fl ~'W'fl 'Vlm.h~"ll~ 
" " ' 

'Elw.J~'U'Vl1 ~~b'Ub~~~ ?ljd1m.J1 h'lm'\1!1j A~\llMl h'l\!1'U .:r1 bU'U(l]'U bb'1~1~'Vlm~m1~j1~~\l 
' 

@) . @) 1 vJvh bb'1~mA1j'\Jjj'1'\J~\!?11~ b~'U~1V1i.11 ~ bbl?i1~h1~~\!V1~mb i.J'1\l bb'1~j~'\J'U 1vJvhm~1'Ll'U~b1ru 

(9).\v i.Jwi.J1'lJe:i\lenA1j'\J'fi'1'\J~\lvim~'U~1V1i.11~ bbl?i1~j1~~\lj~'\J'UUW'\J1m ~ 1 'Llu~nru 

@l.rn j~uuvie:iV1~eJj~uu?11~\?i1\l 1 ~&ililV1~e:i~\le:i~1'Ll~1'U'lJe:i\lmA1j b-d'U vie:ii.Jfomm\31 vie:in161l 

?11~1vJvh?l1V1fobA~e:i'lu.:rumm\3l ?11~~e:i~1 "'1'1'1 
" " 

l9l .ct 'Vl1\lj~'\J1~i.J1'lJtl\leJ1A1j'1'U~\l'Vl1\lj~'LJ1m.hfl1~'UeJfl 

@l .cr ~1'Uu j~ fle:iu~~1bu'U?f1V1~uenA1j buv-i1~~1'U~&i1ilnummj 11il ~(I] ei\!?1~1\l'\l!~eii.Jj~fle:i'Uv-i~e:i~ 
nufl1jneJ?1~1\lmmj bbl?i1~j1~~\lbA~e:i\l~mV1~mA~ei\liJeifl'1~i11muj~fle:iuV1~ei ~(il~\l b-d'U ~vJv1 bA~e:i\l 
Aei~~1b~rn1 bA~e:i\!?1utl1 bA~ei\lu.:rumm\31 'W'lil'1~'1'1'1 

" 
@l .b 'Vl1\lbVJ1jeJ'\JeJ1A1j ~mm ~'U\9lfl ~1\!'11fleJ1fl1j blilme:iu1~bn'U rn biJl?lj 

1-Ui;tm K = o.lm~ + o.G>~ It/lo+ o.G>o Ct/Co+ o.cto Mt/Mo+ o.G>o St/So 
'U 

Im.@ .!l1'U~'U '\l!il1~~\l fl1j'IJlil~'U fl1jl?Jfl(il'U fl1j'LJ(il'Ellil~'U fl1j'IJlil'V!LJ1~'U fl1jbfl~~'Ulil'Ellil~'U fl1j 

'IJlil - '1~ulil'Ellilbbi.l'U bzjeJ'U AmM A'UA'1eJ\l A'U~'UJ1 A'U'Vl1\l zj\l(l]e:i'l1ibA~eJ\l~m bA~miJe:ifl'1u[j0~ 
?1°1V1.:ru fl1 j '1~ ~'U 1~'\11~1~m1~ ~\!fl 1j'1~ ~ 'U'V!~eJ'Vl j1 ~ 'V!~e:i1 ?I lil ~'U ~ iJ fl 1jAJ u A ii 

' ' 
Aru ?liJD~'lJeJ\ll?llil,r'U ., bb'1~iJ-Uei rl1'\l!'Ulil15fl1j'1iJ j'J~~\liJfl1j'\j lil'Ellil bb i.l'U fa~1 i bA~eJ\l~m bA~eJ\llJeJ fl'1 
' ' I 

b ~e:i 1m~mm~1'U1?11il~rl1'\l!'U(il 11 b "1i'Ub~~1fl'U\!1'UneJ?l~1\!'1'U'U'\l!~m zjtl'U"1!'1'\.Jj~'Vl1'U 
"' 

~\l\11~j'JiJ~\l\!1'UUj~bJl'Vl EMBANKMENT, EXCAVATION, SUBBASE ,SELECTED, 

MATERIAL , UNTREATED BASE bb'1~ SHOULDER 

LeUi;t\il';i K = o.mo + o.G>o It/lo + o.cto Et/Eo + 0.1€10 Ft/Fo 
'U 
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!§:J.!§:J ~1'1.J~'l.Jb~~HI VlmCJ5-:i -:i1'1.J~'U"U'U1~ 1 V1ajtl1m1,~CJ\ltl'Wb ll'Ui'LI1 Vf bU'U'rni,,j CJ'IJ '1'U 1~rn1:wV1m~ 
(?)eMn1";i 1~ CJ1mie:i-:i11-:i";i~V111-:i~'U1 Vlaj'1~ bb61l:W~1CJ~'UVeJCJ V1~e:im1~"U'U1~~1-:i 1 bb6l~'Vl";i1CJ1Vf 1,~:w-de:i-:i11-:i 
i1fl1";irn'l.Jfl:wm1.1?1:wu~"Ue:i-:i1?1~ bb6l~iJ.Ve:i n1V1tJ~16unu~1~CJ1 '1l1,fl~e:i-:i~ m bfl~e:i-:ii1e:ifl6l V1~m1, ";j\lfl'U bb6l~ 1 Vi 

'I , , d..J 

Vl:W 1CJrn1:w";i1:w5-:i-:i1'U ~'LI~ -:i \l1'U~'LI1,~ CJ -:i CJ 11,1, 'U1 VI~ e:i -:i1'U~'U 1 VI aj ~ iJ~ fl ~ru ~fl~ 1CJfl~-:itl'U1, ~ e:i\1e:i-:itl'Ufl1";i 
' ., 

V CV ~ ti o o 

fl~~1~~\l'Vl6l1CJ"1JeJ\l6l1~~6l\l~6l~'VleJ\l6l1'U1 

botl6'f~";i K = o.a:.'o + o.!§:Jo It/lo + o.!§:Jo Mt/Mo + o.!§:Jo Ft/Fo 
" 

!§:J.m ~1'1.Jb'11~";i~bu~~'l.J VlmCJ5-:i \l1'Ub'11:::";i~biJ~~'U~11tJ ";i:::CJ:::'Vl1\l"U'U~1CJ 1u - fl~'IJ th:::mru 

1:W bn'U iv nfa b:IJ~";j CJm 1tJ-:i1'Ub '11:::";i::: b u~e:i 1:w-:ifizj-:i(?)e:i-:i 1 '1li, 'Vlfl'Wfli'U?l\l 
' " 

botl6'f~";i K = o.a:.'ct'. + o.G>ct'. It/lo + o.G>o Mt/Mo + o.!§:Jo Et/Eo + o.G>o Ft/Fo 
" 

m.G>~1'1.J~1'Vl1~ PRIME COAT, TACK COAT, SEAL COAT 

K = o.mo + o.a:.'o At/Ao+ o.!§:Jo Et/Eo + o.G>o Ft/Fo 

m.!§:J ~1'U~1'Vl1~ SURFACE TREATMENT, SLURRY SEAL 

K = o.mo + o.G>o Mt/Mo+ o.mo At/Ao+ o.!§:Jo Et/Eo + o.G>o Ft/Fo 

m.m~1'1.J~TV11~ ASPHALTIC CONCRETE, PENETRATION MACADAM 

K = o.mo + o.G>o Mt/Mo + o.a:.'o At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 

m.Ci' ~1'U~1 '1'U'Uf1eJ'U n~~ b6'1~ll b'Vl~n Vim CJ 5-:i~1t1'U'UfleJ'U n~~~1'1l b?l~m VI~ n zj,:itJ";i:::ne:i'IJ~1 CJ 

~:;:1,1,m-:i1,V1~flb~'UVl~eJ~:::1,1,m-:im~bVl~flfl~11,zjm.J~~ (WELDED STEEL WIRE FABRIC) bVl~flb~eJCJ(DOWEL 
BAR) bVI~ n ~~ (DEFORMED TIE BAR) bb6l:::";ieJCJ~eJ~1\l 1 (JOINT) ~-:i\11 Vlvt:l.J1CJf111:W ";i1:W5-:Jbb~'l.J~'U 
fleJ'Un~~b?l~:WbV1~n'IJ~b1rufleJ6'1:::~1'1.J (R.C. BRIDGE APPROACH) ~1CJ 

botl6'f~";i K = o. mo + o.G>o It/lo + o.mct'. Ct/Co + o.G>o Mt/Mo + o.G>ct'. St/So 
" 



-~-

I t' q c:a, d 1CV Cf . I .:::ii~ C::0: 

m.ct' \l1'UVle:J':i::'U1~'U1Fle:J'Ufl':iVI b6l':i:Wb'Vl6'lflbb6'1:~·:11'U'Ue:JV'ln VllJ18m VIBAB'UmVlb?l':i:WbVIG'l fl 

?1°1V1-r'U\l1'U'Hrn18tf1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \l1'U':i1\l':i~'U18tf1 
eij oQ ~ .::ii Q C::0: ~ Q ~ IQ.J 

ri B'U mvi b?l':i:W b VIG'l n \l1'U ~1 ~ ri B'U mvi b?l':i:W b VIG'l m1..:i':i~u18'U 1 bbG'l ~u ':i b 1 ru "11 ~f1B?l~V'l1 'U ':i1 :wvi..:i..:i1'Uu BV'l fl 

f1B'Ufl~VI b?l~:WbVI~ fl bb"1~\l1'Uf1B'Ufl~VI b?l~:WbVl~fl~'U~jj':ii.J bb 'U'U bbG'l::~flijtu~\l1'Uf1~18 f1~\ltl'U b 'li'W \l1'UDB~fl 
'IJ 

(MANHOLD) vle:i{e:i8?118bVl':i?i'V'lvl vle:i{e:i8?1181vHh blJ'U{;]'U 

K = o.m<t' + o.lflo It/lo + o.@<t' Ct/Co + o.@<t' Mt/Mo + o.@ct' St/So 

m. b \l1'U bFI ':i\l6l~1\lFle:J'Ufl~VI b&l~:W b 'VI~ flbb6'l::\l1'U b ~e:J'U tl'UVl~\l Vlm8fi\l ?l~V'l1'Uf1B'Ufl~(Jl b?l~:W 
bVl~fl 1m·rn{1\l\i1'U':i1flf1B'Ufl~Vlb?l~:WbVl~flf1B?l~V'l1'U (R.C. BEARING UNIT) vlmVl~8:Wf1B'Ufl~(Jlb?l~:W 
bVI~ fl (R.C. BOX ... CULVERT) V1e:i'1..:itl1 bf1':i\l?1{1..:if1B'Ufl~VI b?l~:W b Vl~fl bzjB'Utl'U(Jl~\lf1B'Ufl~VI b?l~:Wb Vl~fl vJ1 

K = o.mo + o.@o It/lo + o.@<t' Ct/Co + o.lflo Mt/Mo + o.lfl<t' St/So 

m.~ \l1'U bFl':i\l6l~1\l b'Vl~n Vlm8fi..:i ?l~V'l1'UbVl~fl~1Vl-ruri'Ub~'UoLJ1:Wti'U'U 1m·HVl~fl~1V1fo&i~~\l 
u18'1':i1 '1 ':i'lli1 ~ bb 'U1'U?I ..:i b?111vh~ 1 bb ':i ..:i?i.:i b?11ivi 8 b?111vi':iVJ1"1tl Vl~e:i.:i 1'U 1m .:i b VI~ fl ~'U ~jj ~ flijru ~ 

'IJ 'IJ ' 

f1~18f1~.:J rl'U bb~1~':i1:wfi.:i.:i1'U&i~~\lb?l1 bf1':i.:Jb VI~ fl?l18~.:J'UB\lf11':i 1 vJYh~1m.J~VI bb vl.:JUWb Vll"11 vm 

Hfavi':i K = o.lfl<t' + o.@o It/lo + o.o<t' CVCo + o.lflo Mt/Mo + o.Ci:'o St/So 
" 

ce.<t' ..:i1'UF1e:J'U n~vi 11in :Wb 'VI~ mb6'l::Ae:i'U n'ivi~1~F16'le:J\l Vlm8fi..:i .:i1'UAB'U fl~(Jl b?l~:w b Vl~fl~~fl~1'U 
'UB.:J b VI~ fl BB fl:W1 bb8 flA1'U1 ru ~1.:JVl1fl'U B.:J.:J1'UeJ18 Vl1.:J':i~'U1 ml1~'U Vl~B B1f11 ':i'lJmJ ':i~Vl1'UU J~ flB'U'lJB.:J 
d 

b'UB'U 

1'liavi':i K = o.Ci:'o + o.@<t' It/lo+ o.lfl<t' Ct/Co+ o.lflo Mt/Mo 
" 

0 
('U1 8Vlf'!1~1 bVl~e:i..:i nG'lmruriru) 

' ~eJ1'U18f11':i bb'U 'NVl1 .:JVlffNl?11f1~ C9! 
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= ESCALATION FACTOR 

= ~"Ui.i-a1f11~'U~b.flfl~11 th1eH1tl-a::m1A 1 m~ei'U~cl-:i-:i1'Ubb~6'1:::-:i1\91 
" 

= ~"Ui.i-a1f11~u~lnfl~11 tl"!lei-:itl-a::: b'VlA 1 m~ei'U~ bU\916llei-:itl-a:::n1\91-a1fl1 

= ~"Ui.i'a1fl1~b:U'U~ b'Ub~eJ'U~cl-:i-:i1'Ubb~6'1:::-!11\91 
= ~"Ui.i-a1fl1~b:u'U~ 1m~ei'U~btJ\9161Jei-:itl-a:::mt9l-a1fl1 
= ~"Ui.i'a1fl116'lt9lrieJ6'1~1-!l (bh1:u b'Vl~f1bb6'l:::~b:U'U~) b 'Ub~eJ'U~cl-:i-:i1'Ubb~6'1:::-!l1\91 • 
= ~6Uil11R11'1~rie.i'171.:i(bJ11:ubV1~f1bb6l:::6ilb:u'U~)L'Ub~e.J'U~bU~611e.J.:tth:::f11~11R1 • 
= ~"Ui.i'a1fl1b'Vi~f1 b'Ub~eJ'U~cl-:i-:i1'Ubb~6'1:::-!l1\91 
= ~"Ui.i-a1fl1 b'Vl~n b 'Ub~eJ'U~bU\916lle.i-:itl-a:::n1\91-a1f11 
= ~"Ui.i-a1fl1 b Vl~mbeJ'Ub~vu~e.iil~ b 'Utl-a:::b 'VIA b 'Ub~el'U~ cl-:i-:i1'Ubb~6'1:::-:i1\91 
= ~"Ui.i-a1f11 ueJ'U b Vl~m~vu~e.iil~ b 'Utl-a:::w1A b 'U b~e.J'U~ bU\9161Jei-:itl-a:::n 1\9l'a1fl1 

= ~"Ui.i-a1f11ue.16lw6l'l'1 b'Ub~ei'U~cl-:i-:i1'Ubb~6l:::-:i1\91 
= ~"Ui.i-a1fl1bbv6lw6l'l'1 b'Ub~ei'U~blJ\916lle.i-:itl-a:::n1t9l-a1P11 
= ~"Ui.i-a1mbfl~ei-:i~n-am1:::u~.fi'ru~ b'Ub~eJ'U~cl-:i-:i1'Ubb~6'1:::-:i1\91 
= ~"Ui.i-a1fl1 bfl~ei-:i~n-abb6'l:::'U~.fi'ru611 b 'Ub~ei'U~ bU\916llei-:itl-a:::mt9l-a1m 

= ~"Ui.i-a1f11J1~'U~ b6l16'1Vl:U'Ub~1 b 'U b~eJ'U~cl-:i-:i1'Ubb~6'1 :::-!11\91 • 
= ~"Ui.i-a1fl1J1~'U~ b6l16l'Vl:U'Ub~1 1 m~ei'U~ bU\916llei-:itl-a:::mt9l-a1P11 • 
= ~"Ui.i-a1f11vle.i~b:U'W~1v~'U b'Ub~eJ'U~cl-:i-:i1'Ubb~6'1:::-:i1\91 
= ~"Ui.i-a1fl1vlei~b:U'U~1v~'U b'Ub~eJ'U~bu\9161JeJ-:itl-a:::n1\91-a1f11 
= ~"Ui.i-a1fl1vlei PVC b'Ub~eJ'U~cl-:i-:i1'Ubb~6'1:::-!11\91 
= ~"Ui.i-a1fl1vlei PVC b 'Ub~eJ'U~bU\916lleJ-!!tl-a:::n1\9l'a1fl1 
= ~"Uil-a1fl1vlmV1~nei1u~-:in:::~ b'Ub~eiu~cl-:i-:i1'L!bb~6'1:::-:i1\91 
= ~"Ui.i-a1fl1vlmV1~ne:11u~-:in:::~ b 'L!b~eJ'L!~ bU\916llei-:itl-a:::n1\91-a1fl1 

= ~"Ui.i-a1P11vlei HYDENSITY POLYETHYLENE b'Ub~eJ'U~cl-:i-:i1'Ubb~6'1:::-:i1\91 
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