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i't1b~:w.:i1m1'Ubbii'1 b?t1lil 1~tiv'.i'-r'U~1.:i bllt1v'.i'e:Je:Jnl°l11.U~1m~ti1 il"Utl1il'Ub~m 'V'l~.:i J1 "'t1V1i;ie:J~t1 l°l1e:Jt 1 V1i;i f11'1ie:J:w 

'U 'U 

f\1~1.:i bbG'ltl°l1i;i1.:ib1G'l1'1Je:J.:i'V'lirn.:i1t1.rru~.:i ........... ~ ............ ilt1 bbG'lt~fo~1.:i~e:J.:i-ru ~'lJe:Ju1t1mru~bn~l"l11:wb~tiV11ti 
Vl1e:J e:Ju~ b VI 1>1 -el'Ubn ~~t1"il1 n f11';j boff ';ii;i ti'U l?1~.:ini;i11 1ii11 l"l11m~ tiV11mTt1 "il t bn ~~ nrn ~ 1V11!1~'1Je:J.:i m:w'Vl1.:iV1m.:i 

' ' 
Vl1e:J m:w'Vl 1.:JV1G'l1.:i bbG'l t b ~m.ht 1ti 'lJtl'IJ e:J.:i'Vl1.:i';i1'lJf11';j m:wir ti'Vlir.:i~e:J G11ir n.:i 1'UbG'l'1J 1Bf11';il"l u.i::~-r\i:w'U \91~ ~ ?f ';j. 

ol!'.lmn/~©(9)1!'.l. '1.:J1'U~ 19)~ mf1!)11"l:W l!'.lcfl!'.l(;'}} m:w'V11.:iV1m.:1?1.:i1'U~'VlB"iltbbm'1Jb~ b~m~e:J'Ub'1JVl1e:J~~.:16Zqiqi1m:w~ 
" bVl'UG'l:W\0111 

C9)h lUt1V1u1~'1Je:J.:1 v'.f-ru~1.:i"ilt~e:J.:1'1Je:J~11 tiG'lt b~ti~ bb'1tm1"il 6'le:Ju6'l.n 1'V'l.1Jt b VJ"illil1 .:i'1Je:J.:i?1mt1~~ ~e:J.:iv11.:i1t1 
. 'U 'U 

d . 
be:J.:ine:J'Uf111ti'U~e:J.:ithtm~111"11 

C9)m. m1tffm1l"l11°l1.:i1t1ne:J6'l1'1.:i 

m1'1Hu 111"111°11.:i1t1r1e:JG'f1'1.:i 1'11:W6'l 1>11m1'1Hu 111"11~.:i';itu 1 t1.U e:J C9)1c:t "ii ttl1m 1oUl'Un1ru~ r11.:i1t1 
'U ' ~ I 2/ 

I 21 di! ~ .:f 

f1€J6'f';j1.:JG'l~'1.:IVl';i€Jb 'V'l:W'IJ'U 

19). f11';j'1J€Jb~'Ub~:wr11.:i1t1ne:J6'l1'1.:i\911:wirruru1bbuuu-rm1m1~tl bU'UVI 1~'1Jmv'.i'-ru~1.:i~"ilt~e:J.:ib1tin1'e:J.:i 
v v 'U 

mti1 'Utl1Vl'U~ ~o l'U iru~.:Jbb~i't1~v'.f-ru~1.:11~61.:i:we:Jrn1m1~6'l~Vi'1ti V11n~un1 u~tl1 Ubb~1r-i'-ru~1.:i 1iiiJ~'VlTI~ 
'U ' 'U 

"iltb1tin1'e:J.:ib~'Wb~:wr11.:i1une:J6'l1'1.:i"il1nr-i'11~1~1~~n~e:J1'Ll bb'1tmru~r-111~1.:i "ilt~m 1tim~ufiu"il1n r-1-ru~1.:i 1~r-111 
'U 'U 'U 'U 

~1.:i~ bU'Wl°lirruru11ub1tin b~'WA'U"il1nr-i'-ru~1.:i 1~ti b 11 Vl1e:J 1 ~Vlnr11.:i1t1'1Je:J.:1.:11~ ~e:J 1 Vl1e:J 1 V!Vln b~'U"il1f1V1~ntl1tn'U 'U v,v 'U 

6Z'1!'1!1 bbii'1bbMmru 

h m1~"i111ru1r\'1mru b~'W b ~:wVl1e:J'1 ~ brntm1~1ti b~'W b ~:wVl1e:J b1ti n b~~A'W"il1 n r-J-ru~1.:i m:w b~e:J'U 1 '1l'1Je:J.:J 

ir'U '1)1 bb uu'Ll1u11 l"l11~ ~ e:J.:i 1~1u m1m1"il6'le:Ju bb'1 t b ~'W'lle:Ju"il1 mhun.:iu'Ll1tm rulrnt 1 Vi~ e:J'"n 11~"il11ru1'1Je:J.:i~1irn 
~ : .:J ii 

.:iu'Ll1tmrubll'W'Vl~'W6'l~ 

~i1>11m~~1u111"11 (~1>111°11 K) "ilt~e:J.:il"l.:i~~1t~u~n1V1u~ ~ 11 u1ubb~1b6'l1"ill'l1:w~n1V1u~111 uir'1)'1)1 

Vl1eimti1mttitb1G'l1V1m:w1~'1Jtl1tie:Je:Jn 1 tJ 1~ti"ilt1 oU~\911'1J€J.:J'V11.:i11'lJm1V11#lw~111L.Ue:J 19).cr 

tht b.fl'Vl.:i1u ri e:JG'f 1'1.:i bbG'l t6'l 1>11~1 oil nu tr ruru 1 bbuutl1w1l"l11#1 '(] .., .., 

b 'Uf11';i~"il11W1 b ~:WVl1€JG'l~111"11A1.:JTW~1.:Jb VllJ1rl€l?11'1.:i 1 Vlrl1'U1 ru1>1t:w6'lm ~.:i'if. -
'U 

p (PO) x (K) 

tl1Vl'U~ 1 Vi p ';i11"111°11.:i1u ~e:JV1tl1 tiV11e:J111"111°11.:11m um1~~"ilt ~e:J.:1~1ti1 Vf r-11u~1.:i 
'U 

PO == ';i11"111°11.:11u ~e:JV1tl1ti~r-i'1u~1.:itl1t:wG'l 1#1 
'U 'U 

V11e:J11l"lhl°l1~1.:i.:i1ubllm1~ 
zj,:i1tu 111 uirruru1bb~1bbMmru 

' v v 

K ESCALATION FACTOR V1Vin#l1ti cs: % dfo~e:Jl ~:w r11.:i1uV11e:J 
' ' 

mm~:w cs:% bi'.le:J~ei.:ib1tinr11.:11ufiu 

ESCALATION FACTOR K m1#i'"il1f16'l\911zj.:JbbU.:J\911:WU1tb.fl'VlbbG'lt~n~rut.:i1'Url€l6'l1'1J~.:id 
'U 



. 
"" 

- (9)~ -

Vl:l.l'J~'Vl @ .:J1'1JeJ1fll11 

{11'1Jel1F11':i 'V!:1J1tJti.:i~1mfl1-a b'li'W V1vi'1m-a h.:ib~tJ'W h.:ivm1u1i;:i -Wn ~-Wn 'V!eJUW'l!:W 
' 

eJl'll"il'U'VI{ ~:Wb'Wb'iltJ:w ?1-ad1ml1 h.:im'V!1-a fl~.:i1?1~ h.:i.:i1u ~1 btlul'i'u bbli'l~b "V1mtJfl11m1:wt:i.:i 
' 

(9).(9) 1 'l'l-W1bbli'l~mfl1-am-a"ilut:i.:i?11m:wt11il'1V1u1tJ bb\9\1:1.h1:wt:i.:iV1ii'mb'lli;:i.:ibb6'1~. ~uu1'l'lvhmtJ1 t1u~nru 

®.® Ll-a~'ll1'lJeJ.:imfl1-am1"ilut:i.:ivim:wt1~1V11 .. h tJ bb\9\1:iJ·n:wt:i.:i-a~uutJ-a~tJ1 1tJ 1 t1u~n ru 

®.Q1 -a~uuvieiV1~m~uu?11tJl?l1.:i 1 ~~~'V!~ei~.:ieitj1t1?11u'lJei.:iei1fl1-a b'li'W 
0

eJ'll1'ummf'1 viein1'1f 

?11tJ1'1"J-W1?!1V1-t'Ubfl~ei.:itli'ummf'1 ?11m:iffvh "11i'l"1 ,, ,, 
®.~ 'Vi1.:i-a~u11:J'u1'lJei.:iei1fl1-a"ilt1t:i.:i'V11.:i-a~u1m.J1mtJt1ein 

®.ct ?i1utl-a~neiu~li\'1bU'W?f1V11'ueJ1fl1-a bff\/'11~?i1'W~~~ ti'uei1fl1-a 1~ tJl'i' ei~~1.:iV1~eitJwneiu '\/'l~ei:wti'um-a 
ri ei ?I ~1.:iei 1fl 1-a bbl'l1il-a1 :w t:i.:i bfl ~ei.:i~ m'V! ~mfl ~ei.:iifo ni;:i~'l11mtJ -a~ n eiu'V!~ei ~ ~ ~ b 'li'W ~'l'lv1 bfl ~ei.:i fl ei:w'W1 bt>rn{ 

bfl~ei.:i?1rnl1 bl°1~eN'l.l1ummf'! 'W~i;:i:w "16'1 "1 
'U 

®.b 'Vl1.:ibVITrnt.Jei1fl1-a ~'WfliJ ~'Wl'i'n vh.:ilil1nmfl1-a 1~tJ-aeit.J1:i.lbii'W Q11 biJl'l1 

tifatl'l':i K = o.lmt' + o.<OJct" It/lo + o.<OJo Ct/Co + o.CO:o Mt/Mo + d.<OJo St/So 
'U 

"' "" 'V!:IJ'J~'VI 1€:1 {11'1J~'IJ 

.i::::it. dl .::::.. Q.IQ. Q.l.c::.. .::::.. .::ii" Cl.IQ. 

m.<OJ {11'W~'IJ 'V!mtJm m-a'lJ~~'W m-al'ln~'W m-au~ei~~'W m-a'lJ~'V! ~'W m-abn6'ltJLJ~ei~~'W m-a'lJ~ 
' ' ' 

- fl:wu~ei'~bbU'W, b~ei'W fl6'lei.:i l°l'Wfl6'lei.:i l°l'W~'Wtl1 A'W'Vl1.:i zj.:il'lei.:i1-U'bfl~ei.:i~m bfl 'ei.:i:Wein6'ltl~u~ 

~1'Vl1LJ nTrnii~u 1 '!X'V!mt.J m1:wt:i.:i m1m.1 ~'W'V!~eJ'Vl':i1 t.J'V!~ei16'1~~'W ':iJ f11':ifl1LJfliJflru?liiu~'lJei.:i1?1~ 
'I 'I 'I 'I 

~'W 1 bb6'l~:iJ.rreit11V1'W~15m-aflii -a1:w~.:i:Wm-at.J~ei'~ bb u'W 1~tJ1oilbfl~ei.:i~m bfl~ei.:i ""ein6'1 b~eJ1m~mm~1'Wmii~ 
t11V1'W~ 11 b 'li'Wb~mti'rn1'Wriei?1~1.:ifl'W'W'V!~ei b ~eJ'W'l!li'ltl-a~m'W 

.Ji \l tl1'\X-a1iif:i.:i.:i1'Wti1 ~ b.fl 'VI EMBANKMENT, EXCAVATION!, SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bbli'l~ SHOULDER 

tifal'l-a K = o.mo + o.<OJo It/lo + o.CO:o Et/Eo + o.mo Ft/Fo 
'U 

m.m ~1'1.1~'1.!b~t.J{I Vlmtit:i.:i \l1'W~'W'lJ'W1~ LV1aj'l11mb~t.J\ltl'Wb U'W.ff'W 1 '!Xbtlm btJtJLJ l\l'W 1~fl11:W'Vl'W1~1'i'ei.:im-a 
1~ tJ 1 'W'liei.:i11.:i-a~Vll1\l~'W1Vlaj1\1 ~ bb'1fil ~1 t.J~'W ~ei tJ 'V!~ei m1 ~'lJ'W1~ \?11.:i 1 bb6'1 ~'VI 1tJ1'IXb~:w'lieJ.:i-J1.:i:iJ nTrn1u ~:w 
~ru?liiu~'lJei.:i16'1~bb6'l~:iJ.rrei rf 1Vl'W~15tl5u~1~ti 1 oUbfl~ei.:i~m bfl~ei.:i:Wein6'1 Vl~mb -a.:ifl bb6'1~ 1 'IX'Vlmt.Jfl11ii·niit:i.:i.:i1'W 

~'Wv1'.:i .:i1'W~'Wb~t.J.:iti1 bb m Vl~eJ\l1'W~'W 1 V!aj~:iJ!K n~ru~fl~1t.Jfl~.:in'Wb~ffuei.:in'Um-an b'1f1~'W.:J'Vl6'11t.J'lJeJ\l6'11~ l'l~\l bb6'1~ ,, 
Vlei.:iG-11tl1 

1-ifal'l':i K = o.CO:o + o.mo It/lo + o.mo Mt/Mo + o.mo Ft/Fo 
'U 

"" "" "' "' "' v 1· I ,, I., ~.I ., • I 1€:1.m \l'.l'Ub1il1~':i::b'U~'lli'IJ Vl:w1t.Jfl\l \l1'Wbl\11~':i~bLJ~Vl'W'Vld u 1~t.J~'Vl1\l'lJ'Wtl1JtJ bu - n6'1LJ u-a::mru 

l:iJbii'W ® iifabi1!'11 tim 1m1'Wbl\11~-a~b u~ei 1ii.:if1zj\l~ei.:i 1 -U'b 'Vlflufl.ffu?1.:i 
' 'U 

1-iflill'l':i K = o.CO:ct" + o.<OJct" It/lo + o.<OJo Mt/Mo + o.mo Et/Eo + o.l@o Ft/Fo 'U 



- Iva -

d 
'Vi:IJ':Jfl'VI m .::11'1..!'Vl1.::I 

m.<0>.::11'1..!N':l'Vl1.::I PRIME COAT, TACK COAT, SEAL COAT 

i.;J~i;i-a K = o.mo + o.<i'.o At/Ao + o.lrlo Et/Eo + o.<0>0 Plt/Fo 

m.lrl.::11'1..!N':l'Vl1.::I SURFACE TREATMENT, SLURRY SEAL 

1-U~i;i-a K = o.mo + o.<0>0 Mt/Mo + a.mo At/Ao + o.lrlo IEt/Eo + o.<0>0 Ft/Fo 

m.m .::11'1..!N':l'Vl1.::I ASPHALTIC CONCRETE , PENETRATION MACADA 

" 
m.<i'. ~1'1..!N':lt:l'l..!'LlfHl'l..!n'7(;1bfl~:IJb'Vian V1:1 .. rn.Jfi\1~1ffU'Ufl€l'Un1(9l~b-tib1;11~ · bVl~n ~\IU1~n€l'U~1CJ(9l:rnm\I 

Hfai;i-a K = a.mo+ o.<0>0 Mt/Mo+ o.<i'.o At/Ao+ o.G>of t/Eo + o.<0>0 Ft/Fo 

bVl~m~'UVl1€J(9l~bbn'J\IG'l1(?}LVl~nntl1bzjm.J~~ (WELD~D .,STEEL WIRE FABRIC) bVI~ b~€JCJ (DOWEL BAR) bVl~fl~~ 
(DEFORMED TIE BAR) bl.G'l~1€JCJ~€J~1\11 (JOINT) Vl\lil11XV1:1J1CJl"l11m1:Wfi\lbl.~'U~ fl€J'Ufl1(9\bl;'f~:l.JbVl~fl'U~b1illfl€J 

1;11~m'U (R.C. BRIDGE APPROACH) ~1CJ 

I t .c::I Q ~ 1QJ <!;fl .c:::j .o:lt, ~OQ,.o' 
m.c.t .::11'1..!'VleJ':i:::'U1tJ'l..!1fleJ'l..!n':i(;l ba':i:!Jb 'Vifilnbbfil:::.::11'1..!'UeJ'V'ln Vl:l.J1CJ11\I 'Vl'Elfl'El'U 1(91 bl;'f1:W b VIG'l fll;'f1Vl1'U\11'U1~'U1CJ 

~oiftJi;i-a K = o. mo + o.<0>0 It/lo + a.met Ct/Co + o.<0>0 MJ,Mo + o.G>c.t St/So 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \11'U11\11~'U1tnl1AeJ'U 1(9\bl;'f~:WbVl~fl \11'U~1~A€l'Ufl1(9l 
w:: cl ~ w:: 
G'lfl bbG'l~\11'Ufl€J'LJfl';i(9lbl;'f1:WbVIG'lfl 

., ., 
.iC.lit. wl'. : 0 .::i. Q.I I CV .c::il Cl. 

L1;111:w b VIG'l m1\11~u1 CJ'U1LLG'l~u1b1 rum~ A€JG'l~'l"l1'U 11:W'Vl\l\11'U'U €J'l"lflA€J'U fl':i(9\ bl;'f ':i:W b 

~'U~lJ':iUbb'U'UbbG'l~~fl'l'}ill~\11'UAtl1CJA~\ltl'U bozl'U \11'!.J'l.leJ~fl (MANHOLD) vJ€l~€JCJ 
" 

1CJ 1 'Vl1fi''l"lvi vlB~€lCJl;'f1CJ1vHh 
Lll'U~'U 

1-ifai;i-a 
. " K = a.met + o.lrlo It/lo + o.G>c.t Ct/Co + o.G>c.t Mthvio + o.G>c.t St/So 

m.b \11'U bfl'a\la~1\lf1 eJ'U n7l'na'i:1.1 b'Via nbbfil::\11'1..!b~ eJ'Ufl'U (9\~\I Vl:l.J1CJ}\I l;1f ~'l"l1'Ufl €J'U n1(9\ bl;'f~:l.JbVI~ n 
bfl':i.:Jl;'f~1\1~1'U11flfl€l'Ufl1(9lbl;'f~:WbVl~flfleJl;'f~'l"l1'U (R.C. BEARING UNIT) vlmVl~CJ:W €l'Ufl1(9lbl;'f~:l.JbVl~fl (R.C. BOX 

CULVERT) Vl€J5'1tl1 bfl1\ll;'f~1\lfl€J'Ufl1(9lbl;'f~:W b VI~ fl bzj'El'Utl'LJ{9l~\lfl€J'Ufl1(9lbl;'f~:W bVl~fl vJ1b ViCJ'Ub1€JA€J'Ufl1(9l bl;'f~:l.Jb Vl~fl 
' ' ' 

bbG'l ~~\I rl €Jl;'f ~1\I ~'U'\fiiJ~ fl'l'}f;\J~ Ail 1 CJ fl ~\I tl'U 

1-ifai;i-a 
" 

K = o.mo + o.<0>0 It/lo + o.G>c.t Ct/Co + o.lrlo Mthvio + o.]§)c.t St/So 

m.Ull \11'1.J Lfl'a.:Jfl~1.:Jb Vian Vl:l.J1CJfi.:i l;'f ~'\"l1'Ub Vl~ncl'1V1-r'Ufl'Ub~'Uif 1:w tl~'U bfl':i \I b VI~ ncl'1V1-ru ~~~.:ithCJ 
"il':i1"il1'lltl~bb'1ll'U~\I L1;1111'vil'W1Lb ':i\l~-.:i L1;111i'Vl~ L1;1111 'Vl1Vll"ltl V11B\11'W 1m.:iLV1~n~t~ll~n'l'}ru~Aii'1CJA~\lnu LL~hJ 
':i1:Wfi\l\11'U~~~~ b6'11 bfl':i.:J l. Vl~fll;'f1CJ~\1'1J€J\I fl1':i 1 'vil-W1~1CJ~~(9\ bb '1--i-.:itl':i~ b 'VJ 1"11 'VlCJ 

1-ifai;i-a K = o.]§)c.t + o.<0>0 It/lo + o.oc.t Ct/Co + o.]§)o Mt/Mo + o.<i'.o St/So 
" 

'Vi~n~~ <£'. .:i1'1.J"llfil'lh::'V11'1.J 

<i'..c.t .:i1ummn'7i;il~nmV1amLfil::AeJ'Wn'7i;i~nflAfileJ..:i 

b VI~ neJ €J nm Lb~ n r\'1mru~1\IVI1 n '1l ei.:i-.:11 u i;.11 CJ 'Vl 1.:i1::'U1 CJtl1 tl'U ., 
~qiqi1bLCJn~1CJ1.u'l"l1:::-.:i1'UA€l'Ufl1(9\~\I n~11 b vl1ii''U 

VlmCJfi-.:i ..:i1'UAtj'Wn1(9lLl;'f~:WbVl~n~irn~1'L! ~€1.:i 
Vl1B m A11'llG'ltl t~'Vl1'Utl 1:: n €l 'U'1l€l\I b ~eJ'U 61i .:i:IJ 

1ifai;i-a K = o.<i'.o + o.G>c.t It/lo + o.]§)c.t Ct/Co + o.]§)o Mt/Mo 
" 



- \!:J@) -

~"llil';i1 fl1vi¥11u1 ruvi1:1Jijvi';ivi1-if n'Uaqi qi1 bb 'U'Utl~'U';i1 fl11~ :5' ~v11~u 1~ EJ nt:::'Vln.:ivn ru"llei 

K = ESCALATION FACTOR 

it = ~"llil';i1m~'U'il11flvf 11 tl61.Jei.:itl';i:::b 'VIA 1 m~eiuvia.:i.:i~bb~a:::.:i1~ 
lo = ~"llU';i1fl1J'U'i111flvf 11 tl61.Jei.:itl';i:::b 'VIA 1 m~eiuvi btl~~ei.:itl';i:::n1~';i1fl1 
ct = ~"llil';i1fl161ib:wu~ 1m~eiuvia.:i.:i1mb~a:::.:i1~ 
Co = ~"llU';i1fl161ib:JJ'U~ b'Ub~eJ'Uvibtl~611ei.:itl';i:::n1~';i1fl1 
Mt = ~"llil';i1fl1-Jg:i~fieia~1.:i (ta.in:wb'Vlamba:::61ib:wu~) 1m~ei'Uvia.:i.:i1'Ubb~a:::.:i1~ 
Mo = ~"llii';i1fl11'a~rie:ia~1.:i <'l:i.in:wb'Viamba:::61ib:wu~)1ub~huvibtl~6lm.:itl';i:::m~';i1fl1 

' 
st = ~"llii';i1fl1b'Vian 1m~eiuvia.:i.:i1ubb~a:::.:i1~ 

"' "" ~ "I "" .cl :i'I tJ So = ~"ll'U';i1fl1b'Vian b'Ub~El'U'Vlbu~611El.:J ';i:::n1~';i1fl1 

Gt = ~"llii':i1fl1b'VianbbN'Ub~EJ'UvitJ.J~IPlb'Utl';i:::b'VIA b'Ub~El'U~,{J{J1'1Jbb~a:::.:i1~ 
Go = ~"llU';i1';i1bbN'Ub'Vlam~EJ'UvitJ.J~vi1utl';i:::b'VIA 1m~eiuvibb~611ei.:itl';i:::n1~';i1fl1 
At = ~"llU';i1fl1bbeig:iwavi 1ub~e:iuvia.:i.:i1ubb~a:::{J1~ 
Ao = ~"llU';i1fl1brnawavi 1ub~eJ'U~bll~61Je:i{J'th:::n1~';i1m 
Et 

Eo 

Ft 

Fo 

A Ct 

A Co 

PVCt 

PVCo 

GI Pt 

• GIPo 

PEt 

, PEo 

Wt 

Wo 

= ~"llii';i1fl1bfl~ei{J:5'mbba:::'U~.n'rusn 1ub~e:i'U~a{J{J1'Wbb1Pll' :::{11~ 
= ~"llil';i1fl1b~~ei{J:5'mbba:::'U~.n'rusn 1'Wb~~'W~bll~61le:i{J'l.J :::m~';i1fl1 
= ~"llil';i1fl1'111:i1'U~b61la'Vl:w'Wb11 1m~e:i'WVia{J{J1'1Jbb~a::: 1~ 
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