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'IJ 'IJ 

~eJ..:iv\'1..:i1'LlbeJ..:ineJ'Un11~'Ll~eJ..:iu1~n11?111~1 

(9). m1"llm~m~llrh..:i1'UneJ6'1~1..:i~1ll61'ruru1bbi.Ji.JU-ri.J11~11~d bU'Llvt111~"lleJ..:ieHi.J41..:i~lil~~eJ..:i ., ., 'IJ 

b~CJn~eJ..:i.n1CJ 1 'Lln1vt'U1?1 ~o 1'LI l!i.J~..:i bb~i''LIY1er~i.J~1..:i 1~~..:illeJi.J..:J1'U..:i11?1?11?1Vf 1CJ vt1n~'Un1vt'Ll1?1d1 Ubb~1 
'IJ ' 

er-ri.J 41..:i 1~H1~'Vl5~1il ~ b~CJ n~eJ..:i b~'Ll b ~lll°i1..:i1'Ll neJ?1~1..:ilil1 n er-.1141..:i Hi'B n~eJ 1 u bb~ ~ mru~ er-.1141..:ilil~~eJ..:i 
'IJ 'IJ 'IJ 

b~CJm~'Llfi'Ulil1nerfo41..:i 1vrer1141..:i~bll'Uri61n1ru1~i.J b~CJn b~'Ufi'Ulil1nerfo41..:i tmn ~1 vt~f) 1 Vf~nri1..:i1'U"lJeJ..:i..:i11?1 
'U \I 'U g~ CV 'U 

~eJ hJ vt~eJ 1 Vf~m~'Ll1i11nvt~nu1~n'Ll61'11Jt1J1 bb~1 bb~mril 

' ' .:;:,,, 0 .:::., .c:::t, di! I .c:::t. ..::., 4 .c:I ..::.. di! iJ<V 2.1 

~. fl11~1il11tu1~1'U'dtub..:i'Ub~ll'V!1f)~\?1 bb~~fl111il1CJb..:J'Ub~ll'V!1fJb1CJnb..:i'U~'Ulil1fl~1i.Jlil1..:J ~1ll 

b~eJ'LI1"ll"llm61ruru1bbi.Ji.JU-ri.J11~11~ ~eJ..:i1~~i.Jm1~111i16'1eJi.Jbb~~b~'U'1leJi.Jlil1m11l!n..:ii.Ju1~mrubb~~1vr~eJm1 
i\11i111ru1"lleJ..:i611tl' n..:ii.Ju1~mrub U'Ll~~'U~\?1 

?1~1m1u~i.J11~1 (?1mri1 K) lil~~m~..:i~~1~~i.J~n1vt'Ll1?111l 'LI1mb~1 b6'1~1i1~1ll~n1vt'Ll1?111l 'LI61'11Jt1J1 
'IJ 'IJ 

vt~eJmCJ t'U1~CJ~n~1~mll 1~"llmCJeJf)fl 1 u t1?1CJ'<il~t .u6'1~1"1JeJ..:i'V11..:i11'1lm1m~1~i.J 111 'LI-il'eJ (9).cr 
'IJ ' 

., 
b 'Ufl11i'llil11t\J1 b ~ll'V!~fJ~\?111 mri1..:i1'U41..:ib vtm neJ6'1~1..:J 1 Vlrl1'U1tu~1ll~~1 #1..:itl. -

P = (PO) x (K) 

p 

PO 

K 

= 
= 

= 

11~1ri1..:i1'U~eJvttl1 CJV!~eJ11 mri1..:i1m U'U..:i11?1v11i1~~ eJ..:i:ci1CJ1 Vf ~~i.J41..:i 
11~1ri1..:i1'U ~eJvttl1CJ~er-ri.J41..:iu1~ll~1~ vt~m1~1ri141..:i..:i1m u'U..:i1 ~ 

'IJ 'IJ 

~..:i1~m11l'LI61ruru1bb!K1bb~mru 
q CV CV 

1 d<V ii _,d V ..:::! I di! 

ESCALATION FACTOR 'Vlvtn~1CJ cs:'. % bllfJ~eJ..:Jb~ll~1..:i1'Uvt1eJ 

~~ -· 



- er-

~1'1JeJ1fl1~ V1iJ1tJl,i-:1~Te:i1ri11 b"ll'W ~v11m1 h-:ib~CJ'W h-:i'V'ltJ1'U16l V1ei'W'n ~~n V1mh~6llii 
' 5w.i~'UV1~ ~iibm~m.J 6'11~11tJtl1 h-:imV111 ri~-:i16'f\11 h-:i-:11'U ~1 bll'W~'U bbr;:t~bvt'VlmCJm11J111Jl.i-:1 

' 
@).@) 1 'l"l~1 bb6l ~mri11u11"ilu'1-:i6'11 m1J'W"il1vtti1CJ bb~1:ih1ii'1-:1V1ii'mb tl~N bb'1~1~'U'U 1 'l"l~1f11CJ b 'W'U~ n ru 

@).iv 'th~tl1"11-e:i-:imri11u11"il'U5-:ivle:i b1J'U"il1vttl1CJ bb~hh11J5-:11~uutl1~'lhm CJ b 'U'U~b 1ru 

@).c;n 1~uuvle:iV1~e:i1~uu6'11CJ~1-:i 1 ~~\11V1~e:i~-:ie:i~'1'U?i1'W"Uei-:imri11 b'li'W vle:iu-rummP! vle:iti161! 

6'11CJ1vh~1~1V1-r'Ubfl~m'\.J-rrn:nmP1 6'11CJ~e:i~1 "'lr;:t"'I 
v v 

@).er'. vi1-:i1~'1J1m11"UeNmf111"il'Wn-:ivi1-:i1~'1J1m11fl1CJ'Ue:in 

@).er 6'i1'U'\.J1~nei'IJ~'<il1bll'U~1vt-rrn:nf111 b{l'V'l1~6'i1'U~~\1ln'Umf1111\11CJ~eN6'1~1-:ivt~ei'\.J1~nei'IJ'V'l~ei1J 
n'UnT'Jne:i6'1~1-:ie:i1ri11 bb~1~111Jl.i-:ibfl~e:i-:i~mvt~e:ibri~mi'.ie:im1~t11m'\.J1~nei'Uvt~e:i ~\11~-:i b'li'W ~~v1 bfl~e:i-:i 
f1€11J~1b~ei~ bfl~ei-:16'f'Utl1 bfl~ei-:i'\.J-r'UmmP! ~\1lr;:t1J"'lr;:t"'I 

'U 

@).b vi1-:ibVl11ei'Umri11 ~'Utl1J ~'U~n tA1-:i"il1n-e:i1ri11 b\11CJ1e:i'IJ1~bn'U c;n b1J~1 

bifat!Pl';i K = o.mer + o.@er It/lo + o.@o Ct/Co + o.cro Mt/Mo + o.@o St/So 
'II 

m.@ .:i1u~u VlmCJfi-:i fl11'1J\1l~'U m1~n\1l'U m1'\J\1lel\1l~'U m1"11\11V!-W1~'U m1bn~CJ'IJ\1lel\1l~'U m1 

"11\11 - t11J'U\11B\1lbbil'W bzjeJ'U flr;:te:i-:i ~'Uflr;:te:i-:i ~'U~'Utl1 ~'UV11-:J zj,:i~e:i-:i1-libfl~e:i-:i~m bfl~ei-:ii'.ieinr;:i'\.Ji]'Li~ 
' ' ' 

?f 1vt1'1J fl11tl1J ~'U 1 VlVl1J1CJr1111J5-:i fl11tl1J ~'UV! ~eJVl 11 CJ Vl~EJ16'f ~ ~'U VliJ fl11f11'\J fl1J 

fltu6'11JD~"lleN16'f \1ltY'W 1 bbr;'I ~i1.nein1vt'U\1116m1t11J 111J~-:iiJm1'1J \1leJ \11 bb il'W fa CJ 1 -ti bfl~ei-:i~ m bfl~ei-:ii'.i ein r;:i 
' ' ' 

b ~e:i 1 m~1J1~1~1'Um1J~n1vt'W\1111 b 'lim~ CJ1nrn1'Unei6'1~1-:it1'W'Wvt~ei b ~€l'U6llr;:t'\.J1~vi1'W 
"' ~-:iif1Vf111Jfi-:1-:11'U'\.Ji~bflVl EMBANKMENT, EXCAVATION , SUBBASE ,SELECTED, 

MATERIAL, UNTREATED BASE bbr;:t~ SHOULDER 

1-tl~\Pl';i K = o.mo + o.@o It/lo + o.cro Et/Eo + o.l!lo Ft/Fo 
'II 



-b-

1!1.1!1 .:i1'L!~'Llb~a.:i Vl:IJ1ti5\I \11'U~'U"1J'U1\9l 1 V1ajt11:1J1b~ti\lnm tJ'U~'U 1 Vf b lJ'U1~ b utitJ '<il'U 1~f111~Vl'U1~ 
~a\! fl1) 1\91tJb'U-deJ\lrJ1\l)~VlrJ1\l~'U1 Vlaj'<il~ bb611~~1 tJ~'U~eJ tJ Vl~eJfl)1\91"1J'U1\91~1\I 1 bbG'l~Vl)1tJ 1 Vt b~~°lieJ'lrJ1\I 
i1fl11fl1Df1~f1ru?t~u&i"11ei\11'6'f \9l bbfl~i1-ii'ein1Vl'U\9115u fiu&i1\9l ti1 i bfl~ei\I~ m bfl~ei\l:i'.leiflG'l Vl~mb )\lfl'U bbfl~ 1 vr 

q q q 6.J 

Vl~1 tJ m1~11~5\l\11'W ~'W~\I \11'1.J~'U b~ti\I ti1 bb 'U1 Vl~ei\11'1.J~'W 1 Vlru~i16" m!l·ru~f1G11 ti fl~\ln'W b ~ei\1 ei\I n'Uf111 v 
' ,, 

Q.I Q.J ..:::t, i.I 0 0 

fl \91b6111~'V'l\!Vl6'l 1 tl"1J eJ\16'!1 \91~ fl\! bbfl ~VleJ\IG'l 1'1.J 1 

bif~~';i K = o.<i:'o + o.l!Jo It/lo + o.l!Jo Mt/Mo + o.l!Jo Ft/Fo 

l!l.m .:J1'L!b'<i11:::';i:::bufl~'L! V1~1ti5'1 ..:i1'Ub'<il1~)~biJ1P1i'.1'Uvi'1hJ )~tJ~vi1..:i'1J'U~1ti hJ - fl6"tJ ·1.h~:1J1ru 
1:iJbn'LI iv nb6'lb~~1 tJm1m1'Ub'<il1~1~biJ\9lei 1~..:i\Olzj..:i~ei..:i1-U'bvifl'Wfl.ff'LI~N . ~ 

1-ifa~';i K = o.ce~ + o.CO>~ It/lo + o.CO>o Mt/Mo + o.l!Jo Et/Eo + o.CO>o Ft/Fo .. 

m.CO> .:J1'L!~1'Vl1.:J PRIME COAT , TACK COAT , SEAL COAT 

K = o.mo + o.<i:'o At/Ao+ o.l!Jo Et/Eo + o.CO>o Ft/Fo 

ro.l!J.:J1'L!~1'Vl1.:J SURFACE TREATMENT, SLURRY SEAL 

K = o.mo + o.CO>o Mt/Mo+ o.mo At/Ao+ o.l!Jo Et/Eo + o.CO>o Ft/Fo 

m.m .:J1'L!~1'V11.:J ASPHAL TIC CONCRETE , PENETRATION MACADAM 

K = o.mo + o.CO>o Mt/Mo+ o.<i:'o At/Ao + o.CO>o Et/Eo + o.CO>o Ft/Fo 

m.<i:' .:J1'L!~1f;i'L!'L!flel'Llfl~~ biit~11 b Vi~fl Vl:IJ1ti'1\1~1tl'U'UfleJ'U fl~~~1 otlb?f~~ b Vl~ fl zj\ltJ 1~fl eJD~1 tJ 

~~bbm..:ib'Vl~m;;1''W'Vl~eJ~~bbfl)..:!G'ld\9lb'Vl~flfl~1bzjeJ~&i\9l (WELDED STEEL WIRE FABRIC) b'Vl~flb~eJtJ(DOWEL 
BAR) b'Vl~fl~\91 (DEFORMED TIE BAR) bbG'l~1eJtJ~eJ~1..:i 1 (JOINT) ~..:i'ii1VfVl~1tJf111~11~5..:ibb~'U~'U 
fleJ'Ufl~~b6'f~~b'Vl~fltJ~b1t1JfleJ6'f~'V'l1'U (R.C. BRIDGE APPROACH) ~1tl 

1-ifa~';i K = o. mo + o.CO>o It/lo + o.m~ Ct/Co + o.CO>o Mt/Mo + o.CO>~ St/So .. 



- ml -

I t' Q .C::. ~ IG-' cf I .:::ii~~ 
m.ct ./J1'U'Vle:J-a::u1acu1fle:J'Un'a\Pl bfil'a:W b 'Vlfi'tnbbfi't::.:i1cuuei'rl n Vl:IJ1 CJ'1.:i 'VleJfleJ'W m~ b?f 1:W b Vl6l fl 

6'f01V11''U.:11u1~'U1CJJ1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) -:J1'W11-:J1~'U1tnl1 
q C\ ~ .:::I~ W: ~ ~ ~IQ.I 

rie:i'Wm~ b?f1:w b Vl6lfl -:i1'W~1~rie:i'W m~ b?f1:w b Vl6l m1.:11~u1CJ'W1bb6l~'U1b1rum~rie:i?f ~'l"J1'W 11:wV1-:i-:i1'W'U eJ'l"Jfl 

fleJ'Wfl~~ b?f~:Wb Vl~ fl bb6l~-:J1'WfleJ'Wfl~~ b?f~m Vl~fl~'W~ij1LJ bb uu bb6l::i~fl"Ntu::i-:J1'WflfK 1CJri~.:i il'W b "li'W .:11tJtle:i,,;J'fl 
'U 

(MANHOLD) vle:i~8CJ6'f1CJb'V11~'1"JVi vle:i~eJCJ?f1CJ1'l"lvh btl'W~'W 

K = o.m&:' + o.IDo It/lo + o.G>&:' Ct/Co + o.G>&:' Mt/Mo + o.G>&:' St/So 

m. b ·:i1'U bfl'a./Jfi1~1./JfleJ'Wn'ii\Pl bfil'i:W b VI~ nbbfi't::./J1'Ub ~eJ'Un'U\Pl~./J Vl:W1CJ '1-:i 6'f ~'l"J1'WfleJ'Wfl~~ b 6'l~:W 
b'Vl~fl bfl1-:J6'1~1~:ii1'W11flfleJ'Wfl~~b6'f~:WbVl~flfleJ?f~'l"J1'W (R.C. BEARING UNIT) vJeJbVl~CJ:WfleJ'Wfl~m6'f~:W 

"" 
b'Vl~fl (R.C. BOX CULVERT) Vl8tl~tl11m-:i?f~1~fl8'Wfl~~b?f~:Wb'Vl~fl bzj8'Wtl'W~~-:Jfl8'Wfl~~b6'f~:Wb'Vl~fl vl1 

K = o.mo + o.G>o It/lo + o.G>&:' Ct/Co + o.IDo Mt/Mo + o.ID<i'.' St/So 

m.eil ./J1'U bfl'a./Jfi1~1./Jb'Vl~n Vl:IJ1CJ'1..:i 6'f~'l"J1'Wb Vl~ ni;11V1-r'Ufl'Wb~'W-il1:wti'W'W 1ri1..:ib'Vl~ ni;11V1-ru~~~..:i 
.U1CJ"iJ11"iJ1"1J'Ll~ bb"1.11'W?f ..:i b?f11'l"l-W1bb1..:i?f ..:i b?f11'VICJ b?f11 V11Vi'iaitl Vl~e:i~1'W 1ri1..:i b Vl~ fl~'W~ii~ n"Nru~ 

'U 'U ' 

rirK1CJfl~'1tl'W bb~1ii11:wf;i-:i..:i1'W~~~..:i b6'f1 bfl1'1 b Vl~ fl6'f1CJ?i~"1.le:i-:Jfl111 'l"l-W1~1CJ ~~ ~ bb vt..:J'lh~ b 'Vllil1 'VICJ 

boUfil\Pl'a K = o.ID<t + o.G>o It/lo + o.oct Ct/Co + o.klo Mt/Mo + o.~o St/So 
'II 

~.&:' .:i1cuflacun'ii\Pl 13.h111t V1ambfi't::fleicun'ii\Pl~1~flfi'tei.:i m.n CJ f;i-:i -:i1'Wrie:i'W fl~~ b?l~:w b Vl~ n~~fl?i1'W 
"1.le:i..:i b Vl~ fleJ8 fl:W1 bbCJ nri'1'W1ru~1'1Vl1fl"1.18~'11'WeJ1 CJ V11..:i1~u1 ml1rK'W Vl~e:i ei1ri11"1J6ltl1~V11'Wtl1~ neiu"1.le:i ..:i 
d d .:;;iQ.I I q Q.J I I ~ 

b "1.leJ'W 61!..:J:W?f tyty 1 bbtJ fl "il1 CJ bu'l"J1~~1'W rie:i'W m ~ ~~ fl6l11 b 'Vl1'W'W 

boUfil\Pl'a K = o.~o + o.G>&:' It/lo + o.l!Jci'.' Ct/Co + o.l!Jo Mt/Mo 
'II 



K 

It 
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Ct 

Co 
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St 

So 

Gt 

Go 

At 
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Ft 

Fo 
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= ESCALATION FACTOR 

= ~'tiil11tl1~'1.fi1.nf'l~11 tl"!lei.:itl1~b 'VIA 1 ub~e>u~a.:i.:i1ubb\Pia~.:i1~ 
'II 

= ~'tiil11f'l1~'lfi1.nf'l~11 tl"!le>.:itl1~b 'VIA 1 m~e>'U~ bU~6lfe>.:itl1~n1~111"11 
'II 

= ~'tiil11tl1~bl.l'U~ 1 m~eiu~a.:i.:i1ubb\Pia~.:i1~ 
= ~'tiil11tl1~bl.l'U~ 1ub~e>'U~btl~6lfei.:itl1~n1~11tl1 
= ~'tiil11tl11'·MJrie>a~1.:i (l:U11l.lb'Vl~mba~~bl.l'U~) 1ub~e>u~a.:i.:i1ubb\Pia~.:i1~ 
= ~'llil':i1A11'a~rieia~1.:ic'la.i':i13.JLvranLLa::6ilb3.J'W~)tm~ei'WiilLtlfleue>.:i'lh::mfl':i1A1 
= ~'tiil11tl1bvr~n 1m~eiu~a.:i.:i1ubb\Pia~.:i1~ 
= ~'tiil11f'l1b'Vl~n 1m~ei'U~btl~6lfei.:itl1~n1~11tl1 
= ~"Uil11tl1b vr~mb~'lJb~EJ'U~e.J~\PI 1 ut11~b 'VIA 1 m~eiu~a.:i.:i1mb\Pia~.:i1~ 
= ~'tiil11tl1bb~'Ubvr~m~EJu~e.i~lPl1ut11~b'VIA 1m~ei'U~btl~6lfei.:itl1~n1~11fl1 
= ~'tiil11tl1bbeiawa'Vi' 1ub~eiu~a.:i.:i1uu\Pia~.:i1~ 
= ~'tiil11tl1bbe>awa'Vi' 1 uL~eiu~ btl~6lfei.:it11~n1~11tl1 
= ~'tiil11tl1btl~e>.:i~n1bba~u~.n'ru'1 1ub~eiu~a.:i.:i1ubbiPia~.:i1~ 
= ~'tiil111"11btl~e>.:i~mbba~u~.n'ru'1 1ub~e>'U~btl~6lfei.:itl1~n1~11tl1 
= ~'tiil11tl1J1~'U~b6lfa'Vll.l'lJb~1 1m~eiu~a.:i.:i1mb\Pia~.:i1~ • 
= ~'tiil11tl1J1~'U~b6lfa'Vll.l'lJb~1 1m~e>'U~btl~62fe>.:itl1~n1~11fl1 • 
= ~'tiil11tl1'Viei~bl.l'U\PlbEJ~'U 1ub~leiu~a.:i.:i1ubbiPia~.:i1~ 

A Co 

PVCt = ~'tiil11tl1'Viei PVC 1ub~e>u~i;i.:i.:i1'Ubb\Pia~.:i1~ 
PVCo 

GI Pt 

GI Po 

PEt 

= ~'tiil11tl1'Viei PVC 1ub~e>'U~btl~6lfe>.:itl1~n1~11tl1 
= ~'tiil11tl1'Vim'Vl~nei1m1'.:in~il 1ub~e>u~a.:i.:i1ubbiPia~.:i1~ 
= ~'tiil11tl1'Vim 'Vl~nei1u~.:in~il 1 ub~e>'U~ bU~6lfei.:itlca~n1~11tl1 
= ~'tiil"a1f'l1'Vie> HYDENSITY POLYETHYLENE 1m~e>'U~lii.:i.:i1'UbbiPia~.:i1~ 

PEo = ~"Uil11f'l1'Vie> HYDENSITY POLYETHYLENE 1'Ub~el'U~btl~6lle>.:Jtlca~n1~"51f'l1 
wt = ~'tiilca1f'l1a1EJl'W.W1 1ub~eiuiila.:i.:i1ubb\Pia~.:i1~ 
Wo = ~'tiil11tl1a1EJl'W.W1 1m~e>'U~btl~6lfe>.:itl1~n1~11tl1 



- ~ -

@). m1f11'W1ruV11ri1 K "iJ1n~~1 ~1ii~n~ru~\l1'U,!'W1 1m-il'~1b6'l"lJ~'lJil11ri11'~w1nei?111\l"lJeN 
m~'Vl)1\l'V'l1ru'lJtl b\9ltl 1 -ti:o1'W"1JeJ\llJ ~ctQ10 b~'Wbfltu6Vlb 'Ufl11fi1'U1tu 

"" 
h m1f11'W1ruV11ri1 K 611V1fomru~ii'l1'Unei?111'l'Vlfl1CJ'lh~ b.fl'Vl11iiei c.1 '1 'WG1ruru1 b~tnn'W"il~~ei'l " ., ., 

bbCJ nri1nei?111'l bb~fl~'lh~ b.fl'Vl 1 Vf-tl\91 b "il'Um:i.J~ n~ru~"lleJ'l'l1'U,r'Ubb6'l~ 1 Vf ?1ei\9lriG9mn'U?1m~1~ 
" 

n1Vl'U\91H 

Q1. fl11fl1'W1tu'Vl1fl1 K rl1Vl'W\911 m-if'Vll'lltlCJ:l.J Q1 ~1bb'Vlil'l'Vlfl~'W~el'W b\91CJ hliJm1u\9lbl'l!Wbbfl~ 
' 

,, 
ii' CV CV t{QJ 

Vl'W1 b6'l"ll6'1:1.J'V'l'W5'W'W 

cs::. 1 Vf~"il11ru1 b~'Wb ~:w'Vl~Bfl\9111ri11°i1'l1'W "il1m1ri1~~~u·•hrvh6"ruru1t'l flfl'lnu~11-.tl1-:i bdafi1 K 
'U Q.I QI 'U 

~111~~)~1Vl-r'U\l1'U nei6'111'l,r'U 1 1 'Ub~el'W~~\l:l.Jel'U\l1'Uii A1 btl~ CJ'W bb tl6'l'l1 tl"il1flrl1 K 1 m~eJ'WbU\9161lel-:J 
'lh~mm1ri1i11nn11 cs::% ~'WhJ 1\9lc.1tl1bu'V'l1~!;'f1'W~bn'W cs::% i11f11'W1ru'\.J~ub~:1.J'Vl~ei6'l\9lri1'l1'Ubb~1bb~ 
mru(t\9lc.11~f1\91 cs:'.% bb'Jfl1Vf) 

er. 1 'Wmru~~-ru-.tl1\l 1~?11:w11ffv11m1na?111-:i1Vf bb~1b6'1~"il m:1.J1~c.1~nfl11 'WG1ruru11\9lmll'Uri11:w~\91 " ., ., 
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