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mlJ~eJ11~1..:in1V1'\.J\;l miiA11ll'11 b ll'W -w-r8ll~..:i~8\ll?l11"il&'le.Ju{;l bb61tl11\11'mn 1 ~ei ~1 'WG'lm-w ~ bb ~\I bb 1\1 bb'1~tl61ei{;l.ii' CJ 

'U 'U 'I 'U 

\?l61'€JWl1~CJ~b1611~1-U'..:i1'Ue.J~ 
" 

G'l~'W1'Ub~ll?i1'U~ b ll'W1~ 'Vl186'i1'U~b ll'Ub 'V!~fl ~fo~1..:i"il ~~e.J\l'<ij\;l fl11~88e.J fl'l11ci..:ii18u1 ~nu 
b:ii'1V11J1~'1Jei..:ieJ11:li'1..:i ru ~~..:i~11:ii'1..:i"i1~1111bb:ii'..:i1~'V111u m1~8\9lmJei G'l~-w1'U~..:ibll'U1~1?l618{;l 1m.U1rit?i'\;lbaib&'lll8 

" " 1~~u~'U i;i'1bll'U1~~81"18'Ufl11?l 1 ~'18'U?i1'U~b ll'U 1~eieifl 611V11'u?i1'U~ b ll'Ul"l8'Ufl11?l'1l8\IG'l~-w1m~ii~..:i'VllJ\;J~m .U 

ci1'U1.h~fl8'U 1A1..:i&'l11..:i 1 ml ~-ru~1..:i#l8..:i..ij{;lfl11~88e.J fl 1 ~b U'WG'litU~'1l8..:i~-ru~1..:i 
" " 

?tt~1\Jb~tJ'J vr~eJVI1\I b ~tJ\l~..:i~~t1-cij1\1~~61~1\l~tJ ~~t1~1\I b lh.J~1tJ~eJeJ'E1tlb lJu?t:iJU'~6lJeJ\I ~-ru-cD1\I 
" " " 1m~ei1111v11m1&'111..:i~..:iri8&'111..:i\9113.J'lJ1~m l"lilb&'l~"il b U{;lfl11"i111"i111111 bb~1 

3 d. .c::il Q.J 0 QJ Q.J 

~. ..:i1'U 11 CJ'U b U'U.:'11'\.J mlJ\IU'lJ1~m ruiJ _____ ... kl.cn>.b. ___________ . fl 1ll'V11\l'Vl611..:J"il ~1'U'V11G'lqj qi1 ~ fl'W'U 

m\;} ~m~ei 1111-rueiw1~..:iutJ1~mrubb61~ b~'U'lJ1~"i\'1..:i1{;l 'Vl1ei 11111uei'U:im"i11fll"lru~-r:o"'Ul?lTI ~v11?lruru11111 
'U 'I 'I d.i Q.I v 

@)0. 



(9)(9), (9) 

(9)(9).® 

(9)(9). Gl1 

(9)(9).<I'. 

(9)(9).ct 

(9)(9).b 

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

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

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

1'Umru~~ei.:i~vivr1ii11irri-:11'Ubb~~~vrni11Drn1 ~ru..ij1·r'il~~ei.:i~vivr11Vi'bb~1b6'111ilmt11'U <I'.ct i''U 
" UU~\I bb~l'U~\l'U1lJb 'Ul.'1qJqJ1 bb~~lil~~eJ\1-;ij'VJ b Vf:lj1 'VJvh bb~~ bb6'1\16'111\lt91~elVllil'Utl1e)'llfoAU~foAt911lJATHbtlmW el~\I 

6'lm'U~~lil~n ei 6'11'1.:ivr~ei..ij vivr1ii11u n.:i 1'U bb~~~vr n-&1Pi111lil~~ei.:i1(jWu m1ii b ,::;'U'lleJU1i11 n ~11..ij1.:i nei'U 
" ~ru..ij1.:ii1vri!1~..ij'i;ivr11tit1'U~UPleJ'V'l'1J'U1VlbPJ~ei.:iCJ'U(9J1l-li!min11 ®,<I'.oo "ii."li. ~ii6'1.rnw1-li.:i1'U1~~ 

b(jJCJ b U'U1tiCJ'Ut91b vrl-lvr~eililvi'Vl~ b UCJ'Um bb~11l-l bfi'U (9) tJ faCJiru~.:i1'U biiivi'1.:i1'Umii~qiqi1 "i\'1m'U __ : _____ A'U w{eiii 

'V'IUfl\11'1..!oiJU 1 Vf !i11vrfo b ..ij1vru1~'1JeJ\lmlJ'V11\IV!~1\I b 'Ufl11Pl'JUPJm1'U~1\I b vrm nei6'1{1.:ivr~ei6'l~'V'11'Ut911"6fom.11 ~\I bb~ 
' "" 

1''Ub~ii.:i1'Ulil'Ubb~1 b6'l~lil 1(j)t1~1u..ij1.:ib U'U~eieinl°l11 oif~1m~CJ1nutl1il''Ub~m w~.:i tl1il''Uvrciei~'U 1°11ei~ 1 vrci A1"lieiii 
" " 1°11~1.:i bb~~A1ci1.:i b 1~1'1Jei.:iwirn.:i1'U-ii'u~.:i. _______ ... : ............ A''U bb~~~1'u..ij1.:i~ei.:iru~(j)'lfeiu 1 'Umru~ bfi(j)PJ11ii b~CJvr1 CJ 

vr1eiffu~ b V!(9JeJ'Ubnvi~'Ulil1 n m11 -U'1ti CJ'U ii ~.:i nci 11 1l-l11 Pi11ii b~CJvr1 v,!'U lil~ bn(j)~'U nub ~1vru1~'1Jei.:in 1iiV11.:ivr~1.:i 
' ' vr'1eimiiV11.:ivr~1.:i bb~~ b ~ei'IJ1~ bCJ'lltJ'1JeJ\l'V11\111'lln11 t9l1i1iJCJvriJ.:i~mhiJn.:i1'Ub~'1J15n11Piru~1':oii'U(9J~ ~ 6'11. 

"' 
o®owci®®® ~\11'U~ (9)~ mn~1PllJ ®ct®inJ f)';ilJ'Vl1\IV!m\16'1\11'U~'Vltlil~bbm'1Jb~lJb~m1ei'U1'1J'Vl~el':i1.:i?fqiqi1t9l1lJ~ 

"' b Vl'U6'llJP111 

®®· b U'Uvru1~'1Jei.:i ~1u..ij1.:ilil~~ei.:i'1Jei(j}11CJ~~b~t1 (j) bb~~ t91111il6'leJU6'lmwoii'ei b VJlillil~\1'1JeJ\16'lm'U~~~ei.:ivi'1.:i1'U 
" " 

bel\I n eJ'U fl11~'U61lel\l'IJ1~ m (j) 111"11 

(9)Gl1. m1'1J1'm1A11°l1.:i1'Unei6'1{1.:i 

fl11'1HU11Pl1A1\11'UtleJ6'1{1\1(9J1lJ6'lt911fl11'll1u11Pl1~\IWUL'U-rrei ®.ct "i!~tl1m1m'Umru~A1\11'U 
" ' ' ., 

I V ~ .:it, 4 

flel6'111\l~(j}~\IVl1el b '\l'llJ'1J'U 

(9). m1'1Jei b~'Ub ~iil°l1.:i1'Uriei6'1~1.:imii?f ruru1 bb uu'llrm1Pi11~d b U'Uvru1~'1Jei.:i ~1u..ij1.:i~lil~ ~ei.:ib~CJ n{ei.:i 
"" " 

mt11'Un1V!'l.J(j} cio 1'U iJu~\lbb~1''U~~1'u~1.:i1~?l.:iiieiu.:i1'U\11(j)6'fVJVJ1tl Vl1fl~'Url1V!'U(j)d1 'llbb~1~1'u..ij1.:i 1l-lii~'Vl5~ 
" ' " 

"ii~ b~t1n1'ei.:ib~'Ub ~iil°l1.:i1'Unei6'11'1.:ilil1n~11..ij1.:i 1~~n~ei 1 'll bb~~mru~~11~1.:i "il~~ei.:i b~t1m~'UA'Ulil1n ~1u..ij1.:i 1 Vf~11 
'U 'U 'U 'U 

~1\1~ b U'Ul°l?f ruru1~rn1CJn b~'UA'U"il1n~1'u~1.:i 1vit1b11 vr~ei 1Vf~nl°l1.:i1'U'1Jel\l\11vi~ei1 tl vr~ei 1 Vf~n b~'Ulil1nvr~n'IJ1~n'U 
'U v Q.J 'U 

QJ V I .c:::rl 

6'lqJqJ1 bbmbbt91mru 

®. n11~1i111ru1f11mrub~'Ub ~iivr~eJ~(j) bb~~m1~1 m~'Ub ~iivr~ei b~tln b~'UA'U"il1 n~fo~1.:it9l1ii b1ei'U 1 '1J'1Jei.:i 

~PJPJ1bbuu'IJ1m1rn1~ ~ei.:i1~fofl11t91111il6'leJUbb~~bi1'U'lleJUlil1na1iJn.:iu'IJ1~mrubb~~1~~eim1~lil11ru1'1Jei.:ia1irn 
"' d., 

.:iutl1~mrubtl'U'Vla'l.JG1(j} 



\j~1fl11'1Jfo111"11 C\jmr11 K) "il~iii'ei.:iA\1~~1~~'U~tl1Vl'W\91111 'W1'Wbb~1 b6'1~"il~1lJ~tl1Vl'W\91111 wKqJqJ1 

Vl~ei.rmi1'\.J1~t.1~mn~mii1~'1Jt.11t.1eiein 1 tJ l\9it.1"il~ 1-u\!~1'1Jei.:i'V11.:111'llm1m~1~1.l 111 '\.J-ilei @).er 

.I ' " d<,vv ., .I"' 1" u 1~ bfl'Vl\l TU fl€l?l11\I bb&l ~ij ~1W.'llfl'U?lkY kY1 bb'U'Uuj'UA11"11 \91 

1 'Wm1~"il11ru1 b ~itV1~ei&im1A1r11.:i1'\.J~1.:i b V1mneia11.:i 1 ~fi1'1.J1ru~1iia~1 ~.:itl.-
" p = (PO) x (K) 

tll'Vl'W\911~ p 11A1r11.:i1'\.J~eiV1'1..bt.1V1~m1mr11.:i1'\.Jbll'W.:11\9!~111~~ei.:i~1t.11~~-lu~1.:i 
" 

PO 11A1 r11.:11'1.J ~eiV11..h t.1~ ~'lu{f 1.:iu 1~iia 1 ~ V1~ei11A1r11{)1.:i.:i1'\.JbU'\.J.:11\9i 
" " zj.:i1~u 111 'W~ruru1bb~1bb~m& ' ...... 

ESCALATION FACTOR Vi~n~1f,J ct% 
.. " ' ' ... 

K "' = blJeWleJ\I b 'V'llJA1\11'\.JVl1€l 
' ' 

'U'Jflb~lJ ct% bi1€l~€l\lb~t.Jflrl1\11'\.J~'\.J 

.:t1'Uel1fl1'a V1mt.1fi.:i~Te:J1A11 b'll'W ~v\'1m1 h.:ib~t.J'U h.:i'V'lt.11'\Jl&i VleJ~fl ~~fl V1€JU1~'llit 
ei~l\l'W'Vl1 Eim'Wb"lit.1ii a1d1t.1tl1 h.:1€11V111 A~.:ii'a\91 b.:i.:11'\.J ~1 bU'W~'W bba~1~V1mt.1m1ii11iifi.:i 

' 
@).@) 1 'WVJ1 bb&i~€l1A11m1111ufi.:im t.J bit'W:il'1Vl'l..h t.J bb~hh1iifi.:1V1~€lbb ua.:i brn~1~uu 1'WVJ1mt.J1'Wu~b1ru 

@).® u1~'1J1'1J€l\leJ11"111'UA1"il'Ufi\lvJ€lbit'W:il'1Vl'l..i1t.J bb~1~h1iiti.:i1~'1.J'IJ'IJ1~u1m t.J 1'W'IJ~b1ru 

@l.Q1 1~uuvie:iV1~m~uumt.1~1.:i 1 ~~\91'Vl~e:i~.:ie:i~1mh'W'IJ€l\1€l1A11 b'll'W vie:iu'lu€11ml"l vie:in161l 

?llt.J 1'WVJ1G11V1-l'UbA~€l\IU'lu€11fl11"1 ?11t.1cie:iVJ1 i&i i 
" " @).ct 'Vl1\11~'\J1t.1tl1'1Je:i.:1€l1A11111'Uti.:i'Vl1.:i1~u1t.1tl1mt.1'\.J€lfl 

@).er ci1'1.J'Li1~ne:iu~:il'1bllmhV1-lu€11A11 mm~ci1'W~~\9inuei1m11\91t.1~e:i.:ia11.:1V1~e:i'IJ1~ne:iu 'V'l1e:iiinum1 

ne:ia11\1€l11"111 bb~hh1iifi.:i bfl~€l\l~fl1Vl~€lbl"l~€l\li1€l m1~tl1mu 1~ fl€l'UVl~€l~\91 ~\I b 'li'W ~l"lvi 
bA~€l\IA€lit~1b~e:i1 bA~e:i.:iauJ1 bA~e:i.:iu'lu€11ml"l ~\91ait i&ii 

" 
@l.b 'V11.:ibVl11e:iu€l1A11 ~'\.J~ii ~'U~n v\1.:i1111n€l1A11 1\91me:iu1~bn'\.J Q1 bit~1 

1-ii~i;i-a K = o.klct'. + o.GJ&'. It/lo + o.GJo Ct/Co + o.cro Mt/Mo + o.GJo St/So 



oo.@ ..:i1u~u V1irn.1ii..:i rn1'1J\9l~'W rn11'ln\9l'LJ rn1u\9l-el\9l~'U rn1'1J\91V1u1~'1.J rn1bn~t1u\9l-el\9l~'W rn1'1J\9l 

- mJu\9l-ei'\9lbLil'W L~ei'W flG'lei.:i A'WflG'lei.:i , A''Wir'WJ1 l°Y'Wvn.:i zj.:i!'i'ei.:i1.ULfl~ei.:i:5'n; bfl~eMiieinG'ltl~u~ , 

~1Vl'l'L.1 fl1 W11~'U 1Vl'\11111tJfl1111 ~'I fl11f;l11~'WVl1el'VI11 tJVl1 ff'J G'l \91~'1.J ~iJ fl11fl1'l..lfl11 fl t'\JG'l11U~'ll ei.:i-J G'l \9l 
" 'I 1\ 'I 'I 

'IJ'W 1 LLG9tii.rrein1V1'U\9l::ifimw11 1111~.:iiim'j'IJ\91-ei'\91 Lb ilu 1\91ti1-rrLf"l~ei.:i~m bfOl~ei.:iiiemG'l b ~ei 1 m~111\Pl'j~1um11~ 
"' 

~.:iif1 Vf1111ii.:i.:i1'1.Jtl1~b.fl'VI EMBANKMENT, EXCAVATION SUBBASE SELECTED 

,MATERIAL, UNTREATED BASE bbG'lt SHOULDER 

1-ifat\Pl1 K = o.mo + o.@o It/lo + o.cro Et/Eo + o.l!lo Ft/Fo .. 

oo.w ..:i1ui'.;m~1:1..:i V1111t1~..:i ..:i1'1.J'i'.;'U'll'W1\9l 1 V1qjtl1111L'1t1..:iti'mll'Wi'W1 Vlbllm~ Lutiu "il'W 1~m111V1m~l'i'ei..:irn1 
b\9lti1 'U61iei..:i11..:i1~V1i1.:i~'W1 Vlru"il~ bb61111~1t1~'W~eit1 V11eim1\91'1J'W1\91~1.:i 61 LLG'l~'V111t11 Vtb~1161lei.:ii1..:iilm'jfl1'l.Jfl1l u I , 

flt'\JG'l11u~'1Jei.:i1G'l\9l LbG'l~ii-rrei n1V1'W\9116tlfiu~1\9lt11 .U Lfl~ei.:i:5' m Lfl~miieinG'l V11ei bb 'j..:Jfl'W LbG'lt 1 V!V1111 t1m1m111ii..:i..:i1'W 
' ' :;..) 

'i'.;'LJ~..:i .:i1'1.J{'.;'LJ L'1t1..:it11 Lb m V11ei.:i1'1.J'i'.;'W 1 V1qj~il~ m1rutfl~1 tlfl~'ln'W b ~e:iuei.:in'Wrn1n\9l b6111t~.:i'Vlm tJ'lleJ..:JG'l1 \9l l'l~..:i bbG'l t ,, 
Vi'ei.:i~1tl1 

Hfatm K = o.cro + o.wo It/lo + o.l!lo Mt/Mo + o.wo Ft/Fo .. 

w.m ..:i1ml\11::1::bu\9li;u V1111t1fi..:i ..:i1'Wb"il1t1tbu\9l~'W~11tl 1tt1t'Vl1.:J'll'WE'i'1t11tl - n~u tl'jtmru 

1lJLn'W l!'.l n1m11m t1mi''W.:i1'WL"il1t'jtbu\9le:i 1mRzj..:i!'i'ei.:i1.UL'Vlfliifli'WG'l..:i ' .. 
Hilill'l':i K = o.cr& + o.@& It/lo + o.@o Mt/Mo + o.wo Et/Eo + o.@o Ft/Fo .. 

m.@'11'UNTV11..:J PRIME COAT, TACK COAT, SEAL COAT 

'l.il~lll':i K = o.mo + o.cro At/Ao+ o.wo Et/Eo + o.@o Ft/Fo 

m.w..:J1'UN"J'V11..:J SURFACE TREATMENT, SLURRY SEAL 

'l.iJli!lll':i K = o.mo + o.@o Mt/Mo+ o.mo At/Ao+ o.wo Et/Eo + o.@o Ft/Fo .. 
m.m ..:J1'UN"J'V11..:J ASPHAL TIC CONCRETE , PENETRATION MACADAM 

'l.il~lll':i K = o.mo + o.@o Mt/Mo+ o.cro At/Ao+ o.@o Et/Eo + o.@o Ft/Fo 

m.cr ..:J1'UN"J "'U'Uflel'U n~~lb'61111 b Vian '\11111 tJ ~..:i ~1 f;l'LJ'LJ fleJ'l.Jn11'1~1.ubG'l1m VI~ fl zj..:itJ1t flel'l..1~1 tll'lt bbm ..:i 

b'Vl~flb~'W'V11€ll'ltbbfl1'1G91\9lb'Vl~nfl~1bzj€111~\9l (WELDED STEEL WIRE FABRIC) b'Vl~m~eiti (DOWEL BAR) b'Vl~flEi\91 
(DEFORMED TIE BAR) bb6'lt1€JtJ\9\e:i\9\1.:i1 (JOINT) ~.:id1Vf'V1111tlfl11m111(i..:ibb~'W~'Uflel'Ufl~l'lbG'l~m'Vl~fl'l..l~b1t'\JfleJ 
G'ltm'W (R.C. BRIDGE APPROACH) ~1tl 

'l.iJli!lll':i K = o. mo + o.@o It/lo + o.m& Ct/Co + o.@o Mt/Mo + o.@& St/So .. 



I t c::jl ~ d IQ.I d I .ell Clo. ~O Q.I 

m.ct' -:11'U'VleJ'a::'IJ1tJ'U1fleJ'l..!n'atilba"am'Vmmbfl::.:i1'U'UeJ'Vm Vl111tlrl..:J 'Vltlfltl'Un'Jl>lbG'l'J:l.JbVl~fl6'11Vl'j'\N1'U'J:antJ 

J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) ..:J1'U'J1..:J'J::'U1titl1Aa'Un~m6'1~:1.JbV1~n ..:J1'Ul91119lflfflJn~\9l 
.:::i. ~ ~Clo. ~IQ.I .:::ii Clo.~ .ell Clo.~ 

LG'l'J:l..I b V1~m1..:i1::'U1 ti'U1 bL~::u1nru~1l91Aa6'1::'\"l1'U 1111m..:i1'U'Ut1'l"l nAa'Uml>l b6'1'J:l..I b VI~ n bb~::..:i1'UAeJ'U ml>l b6'1111 b VI~ n 

~'U~ii1tJ bb'U'U bb~::~n~ru::..:i1'UA~1tiA~..:in'U b 'li'U ..:i1'Utfown (MAN HOLD) vla~atia1ti1 'Vl'JPl'l"lvl vla~atia1ti 1 'V'lvh 
'\J 

btl'U~'U 

1-if~lil'a K = o.mct' + o.!Do It/lo + o.G>ct' Ct/Co + o.G>ct' Mt/Mo + o.G>ct' St/So 

m.b -:11'1.! 1fl"a-:!a71.:i fleJ'Un'7tilba~11b Vl~ntbfl::-:11'1.!b~eJ'Un'Util~-:I V1111 tifi..:i 6'1::'\"l1'Uflel'Ufl~\91 b6'11:1.Jb VI~ n 

bfl'J..:J6'111..:i~1m1nflt1'Ufl~\9lb6'111lbVl~flflt16'1::'\"l1'U (R.C. BEARING UNIT) vlmV1~tJ:l.JfleJ'Ufl~\9lb6'1~:1.JbVl~n (R.C. 
"' 

BOX CULVERT) Vla~.:itl11m..:i6'111.:iflt1'Ufl~l>lb6'11m Vl~n b zjel'Utl'U\9l~.:Jfltl'Ufl~\9lb6'1111L Vl~n vl1 b Viti'Ub~elflel'Ufl~\9lb6'1111 

1-ifalil'J K = o.mo + o.G>o It/lo + o.G>ct' Ct/Co + o.!Do Mt/Mo + o.IDct' St/So 
" 

m.eil .:i1'U 1A"a.:ia71.:im~n Vl111tifi.:i 6'1::'1"l1'Ub V1~n611V11'1.JA'Ub~'Uoif 111ri'U'U bfl'J..:J b V1~n6'11V11'u~191~..:iu1ti 
"il'J1"il1'llil~bL'll'J'U6'1..:i b6'111'V'lvhLL1..:i6'1..:i ba1i'Vlti ba11 V11Vlf'ltl V1~m1'U 1A1..:i b V1~n~'U~iJ~n~ru::Ai;l1tiA~..:in'U bb~1:iJ 

'\J '\J ' 

1111fi..:i..:i1'U~~~.:i La11m..:i b Vl~n6'11ti?i..:i'lla..:im11 'V'lvh~1m.J~\9l bb vi.:itJ1:: b 'Vlf'11 Viti 

1-if~lil'a K = o.IDct' + o.G>o It/lo + o.oct' Ct/Co + 0.1€10 Mt/Mo + o.ero St/So 

V1"1~ili er .:i1'U"llflth::'Vl1'U 

er.ct' .:i1'UAa'Lln~ti1hh1mV1ambfl::Aa'Un'7ti1~1~Afla.:i Vlmtifi..:i ..:i1'UAa'Un~l>lb6'1~11bV1~n~~n?i1'U 'lJa.:i 

L VJil fltleJnl.11 LLCJ nrl1'U1rutJ11~vt1fl6l.JeJ~~1u~1tJ Vl1~1~u1 tJJ1~'\J VJ~eJeJ1~11°11'1tf 1~Vl1'\Jtf 1~neJtJ6l.JeJ~ L ~eJ\J SlJ~il ,, 
Q.1 I .ell Q.I I I Q.I 

myqp bbtin"i11 ti bU'l"l1::..:i1'UAa'Uml>l~..:inm1 b VJ1'U'U 

1-if~til'a K = o.ero + o.G>ct' It/lo + o.IDct' Ct/C:o + o.!Do Mt/Mo 



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 

= ~'IJU':i1fl1N'U~lnfl~'J hl"lleNtl':i~b'Vlf'l 1 'Ub~e!'Uvla-:i-:i1'Ubb~'6'1~.:J'J~ 
'IJ 

= ~'IJi1-a1mNu~1.rm~11tl"llei-:itl-a~b'Vlf'l L 'Ub~ei'Uvlbtl~eim-:it1-a~n1~-a1F11 
'IJ 
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