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v v cu cu 

J1~'U b ~ei b 'l"J~-:1J1~'UV!~B~'U r11ei~ 1 'Ill~ r1161iei:1.J r11~1-:i bbf;1~ r11~1-:i b 1m'll€l-:!'l"JtJfl-:!1'UoLJ'l..1~-:! _________ : ___________ A'U 

bbf;1 ~~-ru~1-:i ~ ei-:i-ru ~ ~"1J€J'IJ 1 'LI mru~ bfl~fl'J 1:!.J b?i tJV!1 CJ Vl~€l€Jml b 'Ill~ ~'LI bfl~~'Ulil1flfl111 oii".itt tJ'U ~ ~-:! fl~111~11 
'U • • 

m1:J.J b?i CJV!1CJi1'U"il~ bn~~'U nu b-.il1V!i!1~'1Je:i-:im:1.J'Vl1-:1V!m-:1 V!~ei fl".i:l.J'Vl1-:!Vlm-:i bbf;1 ~ b ~ei'l.J ".i~ bCJ"l!tl'lJe:i-:ivi 1-:i 
' ' 

".i1"1Jfl1".i m:1.JUCJV!tJ-:l~Bli11tl'n-:i1'Ubf;1'lJ1fifl1".ifltw~-r~:l.J'U\91~ VI ?f"j .o\vmn/~lv@lv (;1-:ll'UVJ @)~ fl"jfl~1fl:J.J \vcflvITTI 

m:1.J'Vl1-:1V!m-:1?1-:11'U~'VlB"il~ bbm "1Jb ~:J.J b~:J.J b~ei'U 1 "1l'Vl~ei~1-:i?i'qity1m:J.J~ b i1'U?1:J.Jfl1".i 

. ·····' 
' ', .. ' t i 

···l 

' 



- er-

~ !U .d i/QJ iJ' !U q iJ' ~ ..::i. .J tj 
®h b U'WVl'W1'V161.leJ\llWfl.J"i11\l"il ~(?leJ\j6/JeJ~11 CJ{;l~ b eJ l:Wl bbf;l~{?]1'J"il?f eJ'U?f .fl1'1".J61.1eJb 'Vl"iJ"il1\l61JeJ\l?f tl1'W'Vl'Vl 

'U 'U 

~ eJ\lvl1\l1'W b eJ \l n eJ'W fl 11 ~'W611eJ \l'IJ 1~ m ~ 11 fl1 

(9). m161.lm~m ~:wfi1\l1'W rie:i?1~1\lm:u61ru ru 1 bb uu'IJ-ru11fl11~d b ll"Wvril 1~61.le:i\ltHu ~1\l~"il ~ ~ e:i\l 
v v 'U 

b~CJfl~e:i\l.n1CJ1 "Wn1vr"W~ ~o 1"W i!u~\lbbl?l1''W~~fo~1\l1~?/\l:ue:iu\l1'W"l1~?1~Vf1CJ vr1fl~"Wn1vr'W~d1 '1Jbb6l'1 
'U ' 

~-ru~ 1\l hlii~'V15~"il ~ b~CJ fl~e:i\l b~'W b ~:wfi1"l1'W rie:i?1~1\l"il 1fl~11~1"l 1~a fll?le:i 1 'IJ bbf;l ~mru~~11~1"l"il~ ~ e:i\l 
'U 'U 'U 

b~CJfl b~'W~'W"il1fl~~'U~1\l 1 ~~11~1\l~bll'Wfi6iruru1~u b~CJflb~'W~'W"il1fl~~'U~1"l 1~m ~1 vr~e:i 1 ~i¥flfl1\l1'W61.leJ\l\l1~ 
'll 'll 'll QI v 'll 

~e:i 1 LJ vr~eJ 1 ~~m~'W"il1nvr~n'IJ1~n'W6"t1Jt1J1 bbi1'1bb~mru 

' ' .c::t, 0 .c::t, .<::i. di I .c::t, ..:::::.. di ...::ii .<::.'It. di iJQJ !U 

h fl11V.J"i111ru1fl1'W1 ru b\l'Ub V.J:wvr1eJr;i ~ bbr;i~ fl 11"il1 m"l'Wb V.J:wvr1m 1CJ flb\l'W fl'W"il 1fl~1'1.J "i11\l {?l 1:W 
'U 

b~eJ'W 161.161JeJ\l6lruru1 bb 'U'U'IJ-ru11fl11~ ~eJ"l 1~-ru fl11{?]1'J"il ?f e:i'U bbf;l~b 'i1'W'l1eJ'U"il1fl?111! rnu'IJ 1~m twbbf;l ~ 1 ~~eJm1 
v v 

'W"il11ru161.lm?1'1ufl"l'U'IJ1~mrubll"W~i'W?1~ 
' 

?1mm1'1J-ru11fl1 (?1in1fi1 K) "il~~eJ\lfl\l~~1~~'1.J~n1vr'W~ 111 "Wi''WbbGl'J b?l~"iJ(?l1:1J~n1vr'W~ 111 "W61ruru1 
'll 'll QI v 

vr~e:i.n1CJ1'W1~CJ~b1m~m:w1~61JCJ1CJeJeJfl 1 'IJ 1~CJ"il~ 1-ti?f(?l161JeJ\l'V11\l11'l1fl11~1~11:m111 "W-if e:i ®.ct 
'U ' 

,, 
1 "Wm1-W"il11ru1 b ~:wvr~eJi;i~11 mfi1"l1'W~1\l b vrmneJ?1~1"l 1 ~l°\'1"W1rum:w~m ~"ltl. -
P = (PO) x (K) 

p 

PO 

K 

= 

= 

11f11fi1\l1'U ~e:ivrii1CJvr~e:i11fl1fi1\l1'Wb ll'W\l'J~~"il~~ e:i\l~1ti1 ~~fo~1\l 
11mfi1\l1'U\9le:ivrti1CJ~trfo~1"l'IJ1~:wi;i 1~ vr~m1mfi1~1\l\l1'WbU'U\l1~ 

'U 'U 

zj"l1~u 111 "W61ruru1bb6l'1 bbl?lmru 
'I QI V I 

.::::::j Q.I 2/ d i.I .:::! I .di 

ESCALATION FACTOR 'Vl'V!fl~'JCJ er % b:WeJ!neJ\lbl"l:Wfl1\l1'WV!1eJ 



- er -

'11'We:J1fl1~ Vl:W1CJt'i-:i~1e:n1"111 boU'U ~v1'1n11 11-:ib~CJ'U 11-:ivw1u1i;i VlelWfl ~wn Vlmh~61l:w 
' eJ~"5''U'Vl{ ~:Wb'Ub61iCJ:W 6'11d1CJJ1 h:ieJ1Vl11 1"1'1-:Jl6'1Vl h°·N1'U ~1 blJ'U~'U bbf;l~1Vl'Vl:W1CJl°111:W11:Wfi-:i 

' 
@).@) 1 vJvh bbf;l~mm1u111\Jufi-:1?11CJ b:w'U:6'1V1i.11CJ bbl'ihh1:wfi-:1V1~el bb tJ(;l-:i bbf;l~1~uu 1vJ.Y:hmCJ1 'Uu~b iru 

@).\v th~tJ1'1Jel-:JeJ11"111u111\Jufi.:ivlm:w'U"iJ1V1i.11 CJ bbl'ihh1:wfi-:i1~uuth~t11.n1CJ 1 'U'U~b 'dru 

@).bTl 1~'U'UvJel'V!~el1~'U'U6'11CJl'i1\l 1 ~&ivi'V!~el~-:Jel~b'U?i'J'U'1Jel-:lel11°111 b°1i'U vJelU~'UeJ1fl11'31 vJelfl16/j 

?11CJ 1vJvhi;11V1~rnfl~el-:itJfommiai ?11CJ~elVJ1 °1ff'1 
v v 

@).a:' 'V11-:11~'U1CJtl161.lel\leJ1A111\J'Ufi-:t'Vl1-:11~'U1CJtl1.fl1CJ'Uelfl 

@).er ?i1'Ut11~nelu~:6'1bll'Ui;11V1~umm1 buw1~'11'U~&il'!nuel11°11111'1CJ~m?1~1-:1V1~elt11~nelu'W~el:w 
nu fl11nel6'1~1-:tel11°111 bbl'i1ih1:wfi.:i bl°l~el-:1~ fl'.i'V!~elbl°l~el-:ti1el fl(;l~tl1mth~ flel'U'V!~el &ivi~-:i b -d'U ~vJVi bl°l~el-:J 
flel:wv:l1b1?rn{ bl°l~el-:1?1uJ1 bl°l~el.:itl~ummiai wvii;i:w,i;i, 

" 
@).\;) 'V11-:lbVl11el'UeJ1A11 ~'Utl:W ~'Ul?i'fl vh-:tl\J1flel11°111 bl'JCJ1el'U1:i.lbn'U bTl b:W~1 

Hi~IPl':i K = o.lmct: + o.G>ct: It/lo + o.G>o Ct/Co + o.cro Mt/Mo + o.G>o St/So 

m.G> '11u~u 'V!mCJfi-:i m1~l'l~'U m1~nl'l'U m1uvieJ'1?1~'U m1~viV1u1~'U m1bn~CJuvieJ'vi~'U m1 

"llvi - tl:W'UV!eJl?lbbi.l'U bzjel'U fl(;lel-:t ~'Uflf;lel-:t ~'LI~tnJ1 ~'LI'Vl1-:t zj,:i~el-:i1ibfl~el-:i~m bl°l~el-:ti'.lelnmJl)u&i 
' . . 

?f 1V1~'U fl11tl:W ~ 'U 1Vl'V!:W1CJ1°111:W fi.:i fl11tl:W ~'U VI ~el 'VI 11 CJVl ~ell 6'I ~ B'U Viii fl111°11 tJ ~ :w 

l°lru?l:wu&i'Vel-:11' 6'I vi,!'U 61 bbi;i~il-lleln1Vl'Wvi16n11t1:w 11m~.:iil m1u vial?l bb il'LI 11?1CJ1-iibfl~el-:i~ m bl°l~el-:tilel ni;i 
' ' I 

b ~el 1m#lm~1:01'U~1:W~tl1Vl'UV!11 b "lim~ CJ1tl'U\l1'Uriel6'1~1.:Jtl'U'U'V!~m zjel'U61lmh~'Vl1'U ... 
~-:ifi1Vf11:wfi-:t-:t1'UU1~b.fl'Vl EMBANKMENT, EXCAVATION , SUBBASE ,SELECTED, 

MATERIAL , UNTREATED BASE bbf;l~ SHOULDER 

1-Ha!Pl':i K = o.mo + o.G>o It/lo+ o.cro Et/Eo + o.mo Ft/Fo .. 



- b -

im.im .:i1ui;m~a.:i VJ:i.n EJii.:i .:11'U~'U"U'U1~ 1 V1ajt11:i.nb~EJ.:iti''Ub li1A\J 1 Vlb ll'U1~b uEJu lil'U 1#i'm1i1V1'U1~ 
~eNm1 1~ EJ 1'LI-dm11.:11~V111.:i~'U1 VltYlil~ bb6lli1#11 EJ~'U~ei EJ V11eim1~"U'U1~1?!1.:i I bb6'l~Vl11EJ1 Vi' b~~-dei.:111.:i 
i'im1mu~ii~ru?f~U~"Uei.:11'?f ~ bb'1~i'i.rrei t11V1'U~15tl~u~1~ EJ 1 ibri~ei.:i:il m bri~ei.:i:Uein6'1 VJ~mb 1-:ll°l'U bb6'1~ 1 Vi' 
V1~1EJri11ii11iifi.:i.:11'Ui'.1tJ~.:i .:11tJi'.1tJ b~EJ.:i EJ1 bb 'W'J V11eN1'Wi1tJ1 Vlaj~i'i~ n~ru~ri~ 1 EJl°l~ ~tl'U b ~ e:ii1e:i.:iti''Un11 
V CV c: ii' 0 ~ 
f1~b6/l1~'W.:!Vl6'11EJ"U8.:16'11~l'l6'l ~ bb6'1~Vl8.:16'11'U1 

1-U~IPl':i K = o.tro + o.mo It/lo+ o.mo Mt/Mo+ 0.1£10 Ft/Fo 

tm.m .:11'Wb~1::':i::bUfl~'W V1~1EJ5.:i .:11'Ub:u1~1~bU~~'Uvi'1hJ 1~EJ~Vl1.:J"U'Ui:J1EJ hJ - nGl'u t])~:inru 
1libn'U ® nb6'1biJl'l1 EJm1''U.:11'Ub1U1~1~biJ~rn 1~.:il"i'~.:i~ei.:11-li'bVlriuri.ff'U?f.:i 

' ~ 

1-tla!Pl':i K = o.trcf: + o.®cf: It/lo + o.®o Mt/Mo + 0.1£10 Et/Eo + o.®o Ft/Fo 'II 

m.Gl .:!1'WN1'Vl1.:i PRIME COAT , TACK COAT , SEAL COAT 

K = o.mo + o.tro At/Ao+ o.mo Et/Eo + o.@o Ft/Fo 

m.m .:!1'WN1'Vl1.:i SURFACE TREATMENT , SLURRY SEAL 

K = o.mo + o.®o Mt/Mo+ o.mo At/Ao+ o.mo Et/Eo + o.@o Ft/Fo 

m.m.:!1'WN1'Vl1.:i ASPHALTIC CONCRETE, PENETRATION MACADAM 

K = o.mo + o.®o Mt/Mo+ o.tro At/Ao+ o.®o Et/Eo + o.®o Ft/Fo 

m.tr .:11'WN1tl'W'Wfle>'Wn~IPI baj3.1 b Vi~ n V1~1EJ5.:i~hti'U'Ul°l8'U fl~l'l~L -U'b?f~~ b VI~ n ~.:itlwnm.J ~1 EJ 

l'l~bbf11.:Jb'Vl~m61'UV1~8l'l~bbf11.:!6'11~b'Vl~f1f1~1bzj8~~~ (WELDED STEEL WIRE FABRIC) b'Vl~m~eiEJ(DOWEL 
BAR) b'Vl~fl~~ (DEFORMED TIE BAR) bb6'1~18EJl?!eil?!1.:i I (JOINT) ~.:id1Vf'Vl~1EJl°l11~·nii5.:ibb~'U~'U 
1°1EJ'Uf1~l>lb?f~~b'Vl~f1'1.J~b1rurie:i?f~'W1'U (R.C. BRIDGE APPROACH) ~1EJ 

1-Ha!Pl':i K = o. mo + o.®o It/lo + o.mcf: Ct/Co + o.®o Mt/Mo + o.®cf: St/So 
'II 



K 

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 

-~-

= ESCALATION FACTOR 

= ~11il11f11~·ti~lflflii'11 tl<t1einh:b'VIA L'Wb~ei'W~a_,_,1'Wbb~&'l:.:J1~ 
'II 

= ~"lfil11f11~u~lflfli11 tl<t1ei.:Jtl1:b'VIA 1 'W b~e:i'W~ bll~6lfe:i.:Jt11:n1~11fl1 
= ~11il11f11~b:1.1'W~ L'Wb~e:i'l.J~a_,_,1'Wbb~&'l:.:J1~ 
= ~11il11f11~b:1J'W~ L'Llb~e:J'W~bu~6lfe:i.:Jt11:n1~11fl1 
= ~11il11fl11'a~neia~1_, c'l.~11:1.1bV1~mb&'l:~b:1J'W~) 1'Wb~e:i'W~a.:J.:J1'Wbb~&'l:.:J1~ 
= ~"llil".i1fl11a~naa71.:i(t:iina.1LV1anLLg:i::~Luu~)1'UL~a'UviLtl~6lfa.:itl".i::n1~".i1fl1 
= ~11il11f11bV1~n 1m~e:i'W~a.:J.:J1'Wbb~&'l:.:J1~ 
= ~11il11f11b'Vl~n L'Wb~e:i'W~bu~6lfe:i.:Jt11:n1~11f11 
= ~11il11f11b'Vl~mb~m~EJu~i:.J~to11'Wtl-a:b'VIA 1'WL~e:i'W~a.:J.:J1'Wbb~&'l:.:J1~ 
= ~11il11f11u~m'Vl~m~EJ'U~i:.J~to11'Wtl-a:b'VIA 1m~e:i'W~btl~6lfe:i.:Jt11:n1~".i1fl1 
= ~"lfil11f11bbe:iaw&'I~ 1m~ei'W~i;1_,_,1mb~&'l:.:J1~ 
= ~"llil11f11ueiaw&'I~ L'Wb~eJ'L!~bU~611ei.:Jtl-a:n1~11fl1 
= ~11il11f11bf1~e:i_,lijmbb&'l:ulnwefi 1m~e:i'W~a_,_,1mb~&'l:'11~ 
= ~11il11f11bfl~e:J'11ij'mbb&'l:'U~.ti'wefi 1m~e:i'W~btl~6lfe:J'1tl1:n1~11fl1 
= ~"lfil11f11tl1:i1'W~b6lf&'IV1:1J'Wb~1 1m~e:i'W~a_,_,1mb~&'l:'11~ • 
= ~"lfil11f11tl1:i1'W~ b6lf&'!V1:1.1mj1 1 m~ei'W~ bU~6lfe:i-1tl1:n1~11fl1 • 
= ~11il11f11'Vle:i~b:IJ'l.Jto1i.EJi1'W 1m~ei'l.J~a'1'11mb~&'l:'11~ 
= ~"!fil11f11'Vle:i~b:1J'l..lto1i.EJi1'Ll 1 m~ei'W~ bU ~6lfe:i.:Jtl1:n1~11fl1 
= ~11il11f11'Vle:i PVC b'Wb~e:J'W~a'1'11'L!bb~&'l:'11~ 
= ~"!fil11f11'Vle:i PVC 1 m~ei'W~bU~6lfe:i.:Jtl1:n1~11fl1 
= ~11il11m'Vlm'Vl~ne:i1u~_,n:m L'Wb~e:i'W~a_,_,1'1.Jbb~&'l:-11~ 
= ~11il11f11'VlmV1~nmu~_,n:m b'Wb~ei'W~btl~6lfe:i'1tl-a:n1~11f11 
= ~11il11f11'Vlei HYDENSITY POLYETHYLENE b'L!b~eJ'l.J~a.:J.:J1'L!bb~&'l:'11~ 
= ~"llU11fl1'Vlei HYDENSITY POLYETHYLENE b'L!b~e:J'W~bU~6lfe:J'1tl1::n1~11fl1 
= ~11il11f11a1EJ 1 -w-w1 t'Llb~e:i'W~a_,_,1'1.Jbb~&'l:-11~ 
= ~11i111f11a1EJt'Ww1 1ub~e:i'Ll~bu~6l1e:i-1tl1::n1~11fl1 
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@). m1r11'W1ruV11ri1 K ~nn~~1 m:wc;rm~ru~·:n'Wi!'W1 1m.U~1b'1'1l~'IJiJ11fl116'f~ria6'1~1.:i'1Ja.:i 
m~V111.:i'l"l1ru'IJE1 1~ti 1 oU'11'W'Va.:itJ ©~bflo b U'Wbnru6V'l1 'Wm1r11'W1ru 

"" 
©. m1r11'W1ruV11ri1 K ?1'1V1fomru~i1.:i1'Uria6'1~1.:iV1mm.h~bfl'Vl11:wa~1'Wiityty1b~ti1nwil~l9i'a.:i 

bbtinri1na6'1~1.:J bb~'1~'lh~ bfl'Vl b Vfoi{~ b 'iiJ'Um:Wc;r n~ru~'1JB.:J.:J1'W,f 'Wbb'1~ b Vl6'f B~fl~ a.:in'U6'f ~'.im~ 
" 

n1V1'W~H 

br1. fl1'.irol1'W1UJVl1rl1 K fl1Vl'W~ 1 m oll'Vlf'ltJtJll br1 ~1bb VltJ.:J'Vln~'W~B'W b~tJ 1:U:i1m11'Jmf'l~bb'1~ 
' 

n1V1'U~ 1 Vfv11b'1'1lii:w'W''U5 Cb tJ~tirnVltiu) 1 VlbtJ'Ui:.J'1~1b ~'iiJna'W bb~1~.:itl11N'1~'l"l5l uflrunu~1b'1'1Jfl.:i~ 
,, " ii VC2.ltfQJ 

Vl'W1 b'1"1J6'f:Wi"J'W 'B'W'W 

~. 1Vf~-;u11ru1b~m~:wV1~a'1~'.i1fl11°11.:i1'W -;u1m1fl1~cr~u"5'1.:iv11iiruru1~n'1.:inucr11"5'1.:i bdal°i1 K cu QI QI cu 

m11~~'.iii11V1~u.:i1'Wria6'1~1.:ii!'W 1 b 'Wb~B'W~6'i.:i:wau.:i1'Wi1ri1btl~tJmb tl'1.:i1 tl'iiJ1nri1 K 1 m~amll~61la.:i 
tl'.i~m~'.i1fl1111nn11 ~% ~'W1tJ 1~mJ1bui"J1~6'11'U~di'W ~% 111ro\'1'W1rutJ~rn~11V1~a'1~1°11.:i1mb~'dbb~ 
mru((~tJ 1:Uf\~ ~% bb '.in 1 Vl) 

~. 1 'Wmru~~-ru~1.:i 1:W6'11:w1'.i'1vhm1ria6'1¥1.:i 1 Vlbb~1 b6'f~'iiJ m111~ti~b1'111 'Wiiruru11~mll'Wfl1111N~ 
" v v 

"IJB.:J~fo..ij'1.:i 1°11 K m116'f~'.i~1.:J 61 ~'iiJ~U1111bm'Wfl1'.irol1'W'drul°i1.:i1'W 1moifri1 K "IJB.:Jb~B'W6'f~Vl1tJ 
cu cu I " 

m11mtJiiruru1 V1~al°i1 K "IJB.:Jb~B'W~?i.:i11arn1'W'iiJ~.:J bb~1bb~11ri1 K ~11~'iiJ~:i11°11tl'atiffJ1 
' " " 
b. fl1'.i~1m~'Wbb~'1~.:i1~ 1Vf~1tiri1~1.:i .:i1'W~~fo"5'1.:iv111~bb~'1~.:i1~ ~111ii'tyty11tJria'W?i1'W 

ri1.:J1'Wb ~:WVl~ari1.:i1'W'1~'1.:J zj.:J'iiJ~rol1'W1ru1~~m~B'Vl'.i1'U~'IJtJ'.i1fl116'f ~ na6'1~1.:J zj.:JtJ1:1J1rl1'Wd ruV11ri1 K 
' 

b cLJ'W~ bb 1-J'UB'Wbb~'d bdBroJ1'W1UJb~'Wb ~:w 1Jil Vl"IJBvl1fl11lll?lnli'l'1 b~B'1 fl1'.ib~'W 
' ,, 

~ .c::il I Q.I 

'VB.:J b~B'W'Vl6'f.:Jl1Brn1m1~'W'W 1 

nu~11!mutJ1~111ru 

,,, ,, 
IN11'iiJ1.:J 
" 

i.112.1 iJ' . ·.'·'.I 

mU'iiJ1~,,~ 

, ~:,~%::iiiiJ:~~~ 

i"JtJ1'W 



rnm=t1-abb'U'UVJ1atiruru1.Uei kl.G>G> (~u1n G>G>) ...... 
Q,/ d Q,/ .d 

vi111aqiqi1V1 vin.@/__~_~ __ /mcfi>b i;:i.:11uV1 ______ ~m __ rui~.01fl3J ___ \§:I~-~------------· -

0 ... "" a1Un'11'Ubb"l.11'1'Vl1'1'Vlli'l1'1mn'VI CO> m11'Vl1'1'Vlli'l1'1 

vi.tl111~:i.i1'1 e>.bijei_, 1\l.vi1n 
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