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'V 'V cvo~ 

'Vl1eJ.rrn.11'l.J';jg;:t.Jg;:b1fl1~m:w 11il'1.lt11t1eJeJn 1 u 1:~t1:ug;: Hi'al'l':i'1.leJ-:1'Vl1-:i':i1'llni':i~1til':ig;:u 11 'WoVeJ @l.cr 
'\J ' 

tJ ' ., ""1""' ., tJ"' 1" Jg;:bfl'Vl-:J1'1.JneJ6'!J1-:ibbflg;:6'!1'1JYL'llnuaf!.!f!.11bb'U'lJ J'U'i1fl1 ~ 
" 

b 'Wn1':ioW:U1':iW1 b vb.J'V!1€lfl~':i1fl1rl1-:11'1.J~1-:J b 'V!:l.J1rl€!6'!-l'1-:i 11Xl"\'1mru!'lh:W6'!1'1':i i;)-:i'if. -
'\J 

=: (PO) x (K) 

tl1'V!'W~11X 

p 

p 
':i1fl1ri1..:i1tJ!?ieJV1t11 t1~1eJ':i1fl1ri1..:i1tJb utJ..:i1~~:u~f €!..:i~1t111X~fo~1..:i 
':i1fl1ri1..:i1tJ !?ieJV1t11t1Vi~1'u~1..:i1.h~:wfl1til 'Vl1eJ':i1rihri1~1..:i-:i1tJb lJtJ..:11~ PO 

'\J '\J 

~..:i':i~u111tJGtruru1bb~1bb!?imru 
ESCA~ATION~ F~CTOR ~'!Xntil1t1 c.: % bd€!1>i'€l~b~:Wrl1..:J1'W'Vl1ei K =: 

~ d !U cl I c!il 

'Udnb'V'l:l.J C.: % b:l.JeJl'leJ..:Jb':itlnA1..:J1'WA'W 

ESCALATION FACTOR K 'vn 1til:u1n6'!1'1';i~..:Jbb U..:JM1:1.JUWbfl'Vlbbfl~5n~ru~..:J1'WrleJ6'!-l1~!il..:i-d' 
'\J 

cl 
'Vi:IJ1~'VI @ .:11'L!eJ11"11':i 

.:i1uei1F11-a V1mt1fi..:i1'11mri1':i b-d'W ~vhm':i h..:ib~t.J'W h..:iwt11u1fl V!~'Wn ~'Wn 'VleJtl':i~'ll:w 
ei~"il'W'V11 ~mm61it1:w 6'!':id1t1tl1 h..:iei1V11':i ri5..:i1a~ h..:i..:i1tJ ~1 bU'Wl>i''W bbfl~b~'V!:1.J1t1A11:w':i1:wfi..:i ' 

@).@) 1 vJVJ1bbfl~€!1A1':i'lJ':i':i"il'lJfl..:J6'!1m:wu"il1V1t11't.1 bb!?ihh1:wfi..:iV1:W'mb Ufl..:Jbbfl~t., 'lJ'lJ 1 vJVJ1.rnt.1 b 'W'lJ~bdru 
C9l. ~ uwt11'1.leN€!1A1':i'U'i':i"il'Ufi..:iviei b:W'W"il1ww1 t1 bb!?ihh1:wfi..:i':i~'lJ'lJU':i~'IJ1.rnt.1b'W'lJ~b1ru 
@l.bf] W'U'Uvl€l'Vl1€l':i~'U'lJ6'!1tJ!?i1..:i 1 ~~~'Vl1€!~..:J€!~L'WG'i1'U'1.leJ..:J€!1A1';i b-dtl vi tl1''lJ€!1n11"1 vleltl1'1J 

mt.11vJVJ1~1V11''lJbA~ei..:itJfomml"! mt161eJVJ1 "'lfl '1 

" " 
C9l.C.: 'Vl1..:J':ig;:U1t1t1'1'1.l€!..:J€!1A1':i"il'Wt1°..:i'V11..:i':i~'U1t1t11.fl1t1tJ€!n 

@l.cr G'i1tJtl':i~neJu~'11bll'W~1V11'ueJ1ri1':i btJ'V'l1~6'11tJ~~~nu~1ri1':i 1:~t11>i'eJ..:i~-l1..:iV11eJtl':i~neJu w-leJ:wnum':i 

neia-l1..:i€!1A1';i bbM1~':i1:Wt1°..:i bA~€!..:J:5' m'Vl1€lbA~€!..:J:i'.1€! nfl~t11mtJwneiuV11€!~~ ~..:)I b-d'U ~vlvl bA~€!..:JAeJ:l.JoW1 bMeJi 

bA~eJ..:J6'!'lJtl1 bA~eJ-:itJfoeJ1n11"1 oW~fl:l.J '1fl '1 '\J 

C9l.'o::> 'Vl1..:JbVl1':i€!U€!1A1';i ~'Wt1:1.J ~'WMn vl1-:J"il1n€!1A1';i b~t.l':i€!U1~bfl'W bf] b:WM';i 

Hfa!'l-a K = o.1€1ct' + o.GJct' ft/lo + o.G>o Ct/Co + o.cro Mt/Mo + o.Gio St/So '\J 



- \!'.Jo -

Vl3.J'JW1Vi 1D .:11'U~'U 

ID.G> .:11'U~'U V!1J1t.Ji:i..:i fl1'S'1J\9l~'W fl1'S~tl~'W fl1'S'U\9leJ\9l~'W fl1'S'1J\91V! ~1~'1.J fl1'Sbtl~t.J'U\9leJ\9l~'W fl1'S'1J\91 

- mJtJ\9leJmbll'W b~'El'W flG'le:i..:i A'WflG'le:i..:i ,l'i''Wrr'WJ1 A'WV11..:i zj.,:i~e:i..:i1-ifbfl~e:i..:i~n~ b ~e:i..:i:We:inm.J~u&i , 

611V11'u fl1'jmJ~'U 11XV1:i.rn.1fl1111fi..:i tl1';if\1l~'LIV11e:i'Vl';i1t.1V11e:i1£:1\9l~'U d ii tl1';ifl1'Ufl11 flru£:111u~'1Je:i..:i1'£:1\9l 
'I 'I 'I 'I 

i!'W 61 bbi;i~il-rre:in1V1'W\9115111-sri:i.J '51:1.J~..:iiJ111'5tJ\9leJ\91LL'll'W1\9lt.J1-ifLl"l~e:i.:i~m Ll"l~e:i :We:ini;iL~e:i1ml9i'ml9l-sJ11'W\911:1.Jvi 
n1V1'U\9l 1 i'L-lim~t.11 nu..:i1'Une:i£:1-!1..:iri'U'Llvr1e:i b ~e:i'U'IJG1'1.h~'Vl1'U 

~ ..:i dt 1X <;i 111fi..:i..:i1 'U tl H b.fl 'VI EMBANKMENT, EXCAVATIO~ , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bbG'I~ SHOULDER 

1oif~Wl'a K = a.mo + o.Glo It/lo + o.CS::o Et/Eo + o.lfilo Ft/F 
"' 

hlfil ..:i1'U~'Ub~EM V1111t.1fi..:i ..:i1'U~'LI'1J'U1\911V1aj'l11111b1t.1..:in'Llbll'Lli'LI11XdJm but.Ju :u'U119i'm111vr'U1~~e:i..:i111';i 
1\91t.11'LI-lie:i..:i11..:i';i~vt11..:i~'U1 vraj :u~ bb61111\9l1 t.1~'1.J t.le:it.1 vr1e:i m1 \91'1J'LI1\91 M1..:i "l bbG'I ~'VI 1t.111X b~11-de:i..:i11..:iil 111-afl1ufJ11 

fJUJG'111u&i"Ue:i..:i1'£:1~ brn~:n.rre:in1vt'LI\9115tl~u&\1\9lt.11-if bfl~e:i..:i..ij m bfl~e:i..:i:We:ini;i vr1mb 'j..:J 'LI bbG'I~ 11Xm.nt.1fl11m111fi..:i..:i1'U 

~'U~..:i ..:i1'U~m1t.1..:it.11bb m vr1e:i..:i1'U~'U 1 vraj~ilr;9n~ru~fl~1t.Jfl~..:in'U b~e:ille:i..:in'Utl1';i \9lb6111~~..:i'Vlmt.1'1J'El..:J'11\9l\?l~..:i bbG'I~ ,, 
.Yle:i..:i~\'1'111 

bifa11>1-a K = o.CS::o + o.IDo It/lo + o.lfilo Mt/Mo + o.IDo Ft/Fo 
"' 

lfil.m ..:i1'Ublil1:::-a:::bUWl~'U vt111t.1fi..:i ..:J1'Ub:U1:::';i~bU\9l~'U~11tJ ·wt.1:::'V11..:J'1J'LI~Dt.11tJ - niru U';i:::mru 

hlbfi'U l!'.l fi1m11\?l':i t.1mi'm1'Ub:u1:::';i~b u\9le:i 111..:il"lzj..:i~e:i..:it -if b'Vlfltlfl~'Lli:!..:i 
' "' 

1iim1>1-a K = a.er~+ o.Gl~ It/lo + o.Glo Mt/Mo + o.1Do Et/Eo + ol.Glo Ft/Fo 

d 
Vl3.J'JWl'Vl m .:11'U'Vl1.:I 

m.G>.:i1'UN'J'Vl1.:i PRIME COAT, TACK COAT, SEAL COAT 

1-ifatl'l'a K = a.mo + o.CS::o At/Ao+ o.lfilo Et/Eo + o.Glo Flt/Fo 
"' 

m.lfil{l1'UN'J'Vl1.:i SURFACE TREATMENT, SLURRY SEAL 

1-iiml'l-a K = a.mo + o.Glo Mt/Mo+ a.mo At/Ao+ o.lfilo IEt/Eo + o.Glo Ft/Fo 

m.m ..:i1'UN'J'Vl1..:i ASPHAL TIC CONCRETE , PENETRATION MACADA 

1.Ya1>1-a K = a.mo + o.Glo Mt/Mo + o.CS::o At/Ao + o.Glo IEt/Eo + o.Glo Ft/Fo "' 

m.cr ..:i1'UN'H1'U'UFI 'El'U fl~l'l ba~m '\/I~ n vrm t.1fi..:i ~1 fl'U'Ufl 'El'U n1\?1~1-U'bi:!~111 b vt~ n zj.,:itJ'j~ n e:iu 1911 t.1 \?!::: bbm..:i 

bvt~ma'Uvt1e:i\?l~bbt11..:JG11\9lbV!~flfl~1bzj'El11~\91 (WELD~D ,,STEEL WIRE FABRIC) bV!~l~b~eJt.J (DOWEL BAR) bVl~fl~\91 
(DEFORMED TIE BAR) bbG'i:::Ttit.IMeJM1-!ll (JOINT) Vi'.:iiJ11XV1111t.1fr.rn.rn11fi.:ibb~'U~ fleJ'Ufl~\?lb?f~:!Jb'Vl~fl'U~bdUJfleJ 
i:!:::'Vn'U (R.C. BRIDGE APPROACH) !9i'1t.1 

1-iiam K = o. mo + o.G>o It/lo + o.m~ Ct/Co + o.Glo M ,Mo + o.Gl~ St/So "' 



- \vC9) -

m.& .:11'W'Vlel':i::'U1ei'IJ1Aei'Wm\91 bfl':i3Jb 'lllamba::.:i1'1J'Ueiwn 'Vl:!JlmN 'VleH"ltl ml?l b6'1':i3J b 'Vl'i.'l fl6'11'Vl':i'lN1'U':i~'U1tJ 
I t' .c:::( ~ d I Q.I c:i I l.c::it Cit. c::;l Q CV 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:11'U':i1..:JWi.J1tJtl11"1€1'U ~l?lb?f~l.Jb'Vl~fl .:11'U~1~\Pl€1'Ufl~l?l 
b~~~ b 'VI~ m1..:i':i~'U1tJtl1bb'i.'l~'U~b1rum~fleJ6'1~'1"l1'U ':i13J~..:i..:i1uth:l'1~'nfl€J'U n~l?l b6'1~3J b i~n bb'i.'l~..:i1'U\Ple:J'U n~l?l b6'1~3J b 'VI~ fl 
~uViil~u bb 'U'U bb'i.'l~~ fl~ru~..:J1'U flif 1tJ\Pl~..:Jtl'U b°1l'U .:11'U't.foVi'fl (MAN HOLD) v\€11m.J~1tJ l 'Vl':i#l''l"lvl v\e:i1e:i tJ6'11tJ 1 'V'lvh 

bllul'i'u 

t-lia\91'3' .... K = o.m& + o.lflo It/lo + o.G>& Ct/Co + o.G>& MUMo + o.G>& St/So 

m.b .:!1'W bA':i .:ia~1.:if'I eJ'W n~\91 bfil~m'lll~ mba::.:i1m~t1'Wfl'W\91 ~.:i Vim ti ~..:i 6'1~'1"l1'Ufl €1U fl~l?l b6'1~3J b'VI~ fl 
1m..:i6'111..:i~1'U':i1fl\PleJ'Ufl~Mb6'11m'Vl~fl\PleJ6'1~'1"l1'U (R.C. BEARING UNIT) v\m'V!~tJ3J\Pl€J'Ufl~Mb6'11m'Vl~fl (R.C. BOX 

CULVERT) Vl€15..:itl111°1':i..:J6'111..:il°1€J'Ufl~l?lb6'11m VI~ fl bzj€J'Utl'UM~-:Jl°1€J'Ufl~Mb6'113J b'Vl~fl vJ1b VltJ'Ub~€11°1€J'Ufl~Mb6'11m Vl~fl 
' ' ' ~ I V 4::!:ii .r::::l.c::it CV i.I t::f CV 

bb'i.'1 ~6'1..:in e:i?t':i1..:i e:J'U'Vll.l'i.'l n~ru~ l°l'i.'11tJ1°11.'l.:J nu 

1-lia\91'3' K = a.mo + o.G>o It/lo + o.G>& Ct/Co + o.l!Jo M .... 

m.!lll .:11'LI bf'l':i.:Ja~1.:ib'lll~n 'Vl3J1tJi:i.:i 6'1~'1"l1'Ub'Vl~fl?l°1Vl1''Ul°l'Ub~'UoLJ13Jt'l~'U ll°l':i.:Jb Vl~n?l°1V11''U~~~-:ii11ti 
'1':i1'1':i'IJ'Ll~bb'V1'U6'1-:J b?111'V'l~1bb ':i.:16'1..:i b6'111'Vlti b6'11 l 'Vl':iVJl"1U V1~e:i~1u 1m·HVl~n~i~ii~fl~ru~l°1~1tJl°l~-:ifi'u bb~hJ 

'U 'U ' 

':i13Ji:i.:i-:i1'U~l?l~.:J b6'11 ll°l':i.:J b Vl~f16'11m'1.:i'V€1-:Jfl1':i1 'V'l~1~1 tJ~~M bb v!.:iu':i~ b 'Vll"11 'Vlti 

1-lia\91'3' K = o.lfl& + o.G>o It/lo + o.o& Ct/Co + o.l!Jo M .... 

'1113.J'J~~ cs: .:i1'1J°llath::'Vl1u 

cs:.& .:i1uf'lt1'Wn~l9lhinm'lll~mba::At1'Wn~\9lm~Aaei.:i 'Vl:!JltJi:i.:i .:i1ul°l~'Wfl~1?1b6'11m'Vl~n~~n?l1u 'Ve:J.:J 

b Vl~ne:ie:inm bbtJ nr\'1mru ~1.:iV11n'Ve:i.:i.:i1u~1ti 'Vl1.:J':i~u1titl1~u V1~e:ie:i11"11':i'IJ'i.'luh'Vl1uu':i~ne:iu'Ve:i.:ib zje:iu ~..:iii ,, 
~qjqj1 bbtJfl~1tJ bu'l"l1~.:!1'Ul°1€J'U fl~Mii'-:i fl~11 b v\1iJ'U 

1'it~\9l':i K = o.CS:o + o.m& It/lo + o.lfl& Ct/Co + o.lflo Mt/Mo 



QI .c:I d 0 

\91"lf'IJ';j1f'11'Vlf'11'1J'J 
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Fo 

A Ct 

A Co 

PVCt 

PVCo 

GI Pt 

GI Po 

PEt 

PEo 

Wt 

Wo 

- lvlv -

= ESCALATION FACTOR 

= ~"llii-a1F11~u~lnFii1h.l°lleNth::b'VIA tub;ieiuvia.:i·n~bb~a::.:11\91 
= ~"llii-a1F11~u~lflFii11tl°llei.:itl-a::b'VIA 1m;ieiuvibll\91~ei.:itl-a::n1\9l'a11"11 

'IJ 

QI .c:I .c:I ~ SJ 4 d_J I = \91"lf'U':i1A1"11b1J'U~ b'Ub\9leJ'U'Vlt1.:l.:11'1.Jbb~i=!Z.:11\91 

= ~"llii-a1F1161ib1J'U~ 1m;ieiuvibll\91"11ei.:itl'<i::n1\9l'a1A1 

= ~"lfii'a11"111'a\911foa~1.:i (l:iJnmV1amba::61ib:uu~) 1m~ei'Uvia.:1.:1T1m~a::-:11\91 
= ~"llii'a1A11a~rieia71.:i (l:iJnmV1amba::61ib11u~)1'1Jb;i~'IJvibtl\91"11ei..:itl'a::n1\9l'a1F11 • 

~"lfii'a1F11 b Vian 1 '1Jb~ei'Uviri..:i..:i1ubb~a::..:i1\91 
= ~"lfii'<i11"11bV1an 1'1Jb~B'IJ~bll\91611ei..:it.h::n1\9l'a11"11 

~"lfU'<i1Fl1bVl~nbbN'IJb~tl'U~~a~1'1Jtl'a::b'VIA b'IJb~eJ'U~~..:i..:i1'1Jbb~f1::..:t1\91 
~"llii-a1'a1bbN'IJbV1am~t1u~~a1?11utl'a::b'VIA 1ub~eiu~bp\91"11ei.:itl-a::n1\9l'a11"11 
~"lfii'<i1Fl1bbeia-Wa'Vi L'l.Jb~eiu~a..:i..:i1ubb~a::..:i1\91 

= ~"llii'a1F11 bbeiawa'Vi 1 m~eiuvibll\91"11ei..:itl-a::n1\91-a11"11 
~"llii'a1F11b1"1~ei..:i~mbba::u~.!1rusn tm~eiuvia..:i..:i1ubb~I· ::.:11\91 

= ~"llii'a1F11b~~ei..:i~mbba::u~.!1rusn 1ub~~u~bll\9161fei.:itl ::m\9l'a1F11 

= ~"llii-a1F11tl'1~u~b"1laV111ub~1 tm~eiuiliri..:i..:i1ubb~a:: 1\91 • 
= ~"llU'<i1F11tl1~'1.J~b6116'1V11l'l.Jb~'J L'l.Jb~B'Wvibll\91611B..:ttl'a:: 'J\91'<i11"11 • 
= ~"lfii'<i11"11viei6lib:U'IJl?lbt1~'1.J L 'IJb~eJ'IJ~a..:i..:i1'1Jbb~6'1::..:i1 \91 

= ~"llii'<i11"11viei6lib11'1.J1?1bt1~'1.J L'l.Jb~eiuvibll\91"11ei..:itl-a::n1\91~1F11 
= ~"llii'<i1mviei PVC 1m~eiu~ri..:i..:i1mb~a::..:i1\91 

~"lfii-a1F11viei PVC 1m~eiuvibll\91"11ei.:itl'a::m\91-a11"11 
~"llii-a1mvimV1anei1ua..:in::i'l 1m~eiuviri..:i..:i1ubb~6'1::j1\91 

= ~"llii-a1mvimV1anmua.:in::i'l 1ub~eiuvibll\91"11B..:itl'a::~1\9l'<i1F11 
= ~"llii11mviei HYDENSITY POLYETHYLENE b'l.Jb~ uviri..:i..:t1'1.Jbb~6'1::.:11\91 
= ~"llU':i1F11viei HYDENSITY POLYETHYLENE b'Ub~ uvibll\9161fei..:itl1::m\91':i1F11 

~"llU':i1Fl1fi1tlb WW1 b 'l.Jb~B'l.Jvia.:i..:i1'1.Jbb~a::..:i1\91 
= ~"llii'<i11"11a1t11ww1 1'1Jb~eiu~bll\91611ei..:ith::m\91-a11"11 



- !vbfl -

15n1t;1~1u1ruvi16linu~ruru1bbuut1-!ut;11fl11~ 
WV w I 

@). f111A1'Wdtl.1'1111A1 K "il1fl\j(PJ1 (PJ1:J.J~f11"ru~·n'UU'U1 'lmoff#i'1b6'1'U#l'1!?11f'l1i'?1~rie:i?1~1.:J'U~NflW'Vln.:i 
'V'l1ru'11tl 1191t1'loff~1'U'Ue:i.:iu !vct6no bll'Ubflru'V'li. 'Wm1A'1mru .,. 

h fl1':iA1'1 .. n t1JV11A1 K 611V1-r'Umru~il.:i2'UneJ G'f~1'1Vl~1 tJU':i~ b.fl Vl':i'J~eJ rt 'U?f ~~ 1 b~ tJ'Jtl'U"il~~ e:i.:i bbtJ fl 1'11 

rie:i?1~1.:i bbM6'1~tl1~b.fl'VI 'l ~'1!'191 b"il'U(PJ1:W~ fl1"tw~'Ue:i.:i.:i1'UU'U bb6'1~ 'l ~?1€ll9lf'l~e:i.:i tlU?f (PJ1Vi1~ 0 1Vl'Ul9111 
" 

bfl. fl11rl1'U'JWV11A1 K rl1'\ll'U191 b m i'Vlffilt.J:w bf) ~1bb VIU.:J'Vlfl.ff 'U(PleJ'U L19111:i.JiimTUl9lbf!1"bb6'1~rl1'\ll'U191 b ~v\'1 
b6'1'U!K:w~'U5 Cb tl~t1rn Vit1u) 'l ~b ll'Ui:-16'1611 b ~"ilrie:i'U bb~1:.\i.:it11i:-16'1~'V'li51 tlf'l~ti'u#l1 b~'Uf'l.:i~V1u1 b6'1'U61:w~'UthY'U 

" ~- 'l~'W"il11ru1b~m~:wV11eJ6'119111f'l1r11.:i1'U "il1m1f'l1~~ru~1.:iv\'11Kruru1 fl6'1.:iti'u~11~1.:i b~e:ir11 K m:w 
'U Q.J Q.J '\J 

~(911611V11u·nwrim'l~1~iT'Ll 1 1'Llb~ eJ'Ll~G'i~:we:iu.:i1'U:iJA1 b tl~ t.J'Ubb tl6'1.:i1 tl"il1n r11 'l m~e:i'UbUl9l'l!e:i.:itl1~mm1f'l1 
mnn11 ~% ~'W1tl Ll9lt.1'tl1buY11~G'i1'U~bn'U ~% mA'1mrutJrrn~:wV11e:i6'1191A1 1'Ubb~1bbMmru C119lt.11:i.Jfi191 ~% 
bb1flb~) 
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