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"' 

o®oQ'l/ri®@® G'i\ll'U~ (9)~ mfl~1fl:W ®ct®(;')} m:w'Vl1.:iV1m.:i6'!.:i1'U~'VlB-;;i~bbm'lJb~:Wb~:Wb~el'U1'lJVl~el~1.:iG1qJqJ1m:w~ 
~ 

b'Vl'U?!:Wfl'J'j 
~ 2.1 d !UQ,J 21 2.1 d ii c:.: ~ d d 2.1 0 

@®. b U'U'Vl'U 1'Vl'V el\l t:-J'j'lJlil1\llil~ ~m'lJ elm1 tJG'i ~ bel tJ I'! bbli'1~~'j'Jlil6'!el'U6'!.fl 1'\"J'lJel b 'Vllil liJ'j .:i'lJ el\l?!m'U'Vl'Vl ~ el\l'Vl1\11'U 
" " bmrielt1fl1'j~'U61Jel.:i'Liwmm1fl1 

(9)Q1. fl1'jLJ-ru 'j1mri1.:i1'U ri m'f~1.:i 

fl1'jLJ-ru 'j1fl1ri1.:i 1'U ri el?! 1'1.:i~1:w ?! ~ 'j fl 1 'jLJ-ru 'j1fl1 !?l \l'j ~u 1 'U -LJ el (9) .ct -;;i ~ il 1:w11m'Umru~ri1.:i1'U 
" ' ' ,, 

I 21 d ca. 4 

flel6'f'j1\IG'11'1G'1\l'\ll'jel b 'V'J:W'V'U 

(9). fl1'j'lJel b~'U b ~:w ri1.:i1'U nel6'!1'1.:i~ 1:wG1 ru ru1 bb uuLJ-ru'j1 m Hi'd b lJ'UV!LJ1~'lJel\l~-ru41.:i~lil~~el\l b~ tJ fl1'el.:i 
QJ QJ " 

.fl1tJ1 'Un1Vl'Ul'l rio 1'W tl'u~.:ibbl9i1'U~~fo41.:i1JlG1.:i:welrn1'U.:i1l'l?!l'IVi'1tJ V11fl'W''Un1V1'Ul'ld1 'Li bb~1~fo41.:i 1jJ:t1~'Vl6~ 
" ' " 

-;;i~b~tJfl1'el.:ib~'Ub ~:wri1.:i1'Urim'f1'1.:i-;;i1fl~1141.:i 1J1Bfll9iel 1 'Li bbli'1~mru~~1141.:i lil~~el.:i b~tJ m~'Ufi'U-;;i1fl ~fo~1.:i 1 Vf ~11 
'U 'U 'U 'U 

41.:i~blJ'Ul°iG1ruru1~ub~tJfl b~'Ufi'Ulil1fl~-ru41.:i 11'ltJ b ~1 Vl~el 1Vi1Xfll°i1.:i1'U'lJel.:i.:i1t'll9iel1 'Li Vl~el 1 Vl1Xm~'Ulil1fl'Vl~ nLJ'j~n'U 
\I QJ QJ 'll 

Q.J iJ I d 

6'!ruru1 bbG'1dbb~mru 
QJ QJ 

®. m1~-;;i1'jru1r\'1t11 ru b~'U b ~il'Vl~elG'i l'l bbG'i ~ m1~1 tJ b~'U b ~:w'Vl~el b~ tJ fl b~'U fi'U -;;i 1 fl~-ru'<il1.:i ~1:w b~el'U 1 'lJ'lJel\l 
" 

G1qJqJ1 bb uuLJ-ru'j1fl11~ ~el.:i 1Jl-rum'jm11il6'!el'U bbG'i~ b ~'U61Jel'U';;J1fl611tl'fl.:i'U'Li'j~:1.J1rubbli'1~ 1 Vi~el mTW';;J1'jttJ1'lJel\1611tl' fl 

\l'lJLJ'j~:l.J1tt.!b lJ'U~~'U6'! I'! 
' 



'1mnT:i'Lli\J'nm ('1mfi1 K) '1~9leJ'1A'1~~':i~~'ll~n1V1'Uvi 111 'W1'Ubb~1b?1~'1\1l1:1.J~n1V1'Wvi1 ib'U6"~~1 
Vl~e:imti 1'W':i~ti~nm~m:l.l1~6lm1tie:ie:in 1 tJ 1viti'1~ 1oU6'l\1l':i'lle:J'1Vl1'1J16llnT~~1~d~'U111 'U-ile:i (9).cr 

'U ' 

p (PO) x (K) 

p d1A1ri1.:11'U ~ e:im.b tiVl~e:i d1A1ri1.:11'U b U'lN1 \91~-;u ~~ m~1ti1 ~e!fo~1.:i 
'U 

PO = d11°11 ri1.:11'U ~e:iV1L11ti~e!~'U~1.:itJd~:i.m1~ V1~e:id11"11 fi1~1.:i.:11'Ub U'U.:11vi 
'U 'U 

zj.:id~'U 111 'l.!61ruru1 bb~1 bb~mru 
' v v 

K = 
' ' 

ESCALATION FACTOR ViVfn~1tJ ~ o/o biJeJ~eJ~biAj11f11~11.JVl~eJ 
' ' 

'U1nb~:IJ ~ % b:i'.le:J~e:J.:Jb~tlflrl1.:11'Ufl'U 

..:i1'Umfl1~ V1mti()\1~1ml°l1d b6li'U ~vl1fl1'j h\lb~tJ'l.! h\l'V'ltJ1'U1~ Vle:i~n Vi~n Vle:J'IJ<j~'U:JJ 
" " ' 

er~~'Uvi~ ~:l.Jb'Ub~ti:IJ G'j'j~11ti'l11 h\lmVl1d · f16"1\11G'lvi h\1\111..! ~1 bU'U~'U bb~~1~Vlmti1"111m1:1J()'.:i 
' 

(9).(9) 1 '\Jll~1bb~~mfl1'j'LJ'j'jli)'LJ(i.:i?11 ti b:JJ'l.!-;J1V1L11ti bb~1:J'j1:1J()\IV1ile:i bb tJ~\I bb~~d~'U'U 1'\Jllvhmti1 'l.!'U~b1ru 

(§).kl '\.J<j~'IJ16lle:i\lmf11'j'LJ'j'j-;u'LJ (i\lvie:i b:JJ'l.!-;J1V1Li1 ti bb~1:J<j1:1J (1\l'j~'LJ'U'IJ<j~'\.J1m ti 11..!'ll~ n ru 

(9).Q1 d~'U'Uvle:J'Vl~e:JJ~'U'U6'11ti~1.:i 1 ~~~m~e:i~.:ie:i~1'l.!ci1'l.!6lle:i.:Jenmd b6li'l.! vie:itJfomml'll vie:in161l 

?11ti1'\Jll~1~1V1~'Ubl°l~e:i\ltJfomml'll ?11ti~e:i~1 1~1 
" " 

(9). ~ vi1\I d ~ 'U 1ti'll16ll e:i .:i mm 'jliJ'l.! (i .:ivi 1-:i d~'U 1ti'll1m tJ'l.! e:i n 

(9).ct ci1'l.!'IJ<j~fle:i'U~-;J1bU'l.!i:11V1fommd bu'V'l1~ci1'l.!~~\9ln'Ummd b\9lti~e:i.:1?1~1.:iV1~e:itJd~ne:i'U 'V'l~e:i:JJn'Umd 
ne:i?!~1\le:J1f11'j bb~1:W'j1:lJ()\lbl°l~e:J\I~ m'Vl~e:ibfl~e:J\l:fle:i fl~~tl1:1J1'1J<j~fle:J'U'Vl~e:J~\9l~\I b 6li'U ~'\JllVi bfl~e:J\ll°le:J:lJ~1 b\1le:J~ 
bf1~e:i.:16'l'Utl1 bl°l~eJ\ltJfomml'll ~\9\~:JJ '1~i 

'U 

1-ifi;i~~ K = o.1£1<r + o.G><r It/lo + o.G>o Ct/Co + o.Ci'.o Mt/Mo + o.G>o St/So 
'U 



- \vo -

' 
lrl.@ -:11'1..!~'U vi:w1CJti°.:i nT~"IJ\9l~'Ll n1';il?ln\9l'Ll n1';i'U\9le:J\91\9l'Ll n1-;i61J\91VIU1~'Ll n1';ibn~CJ'U\91B\9l~'U n1';i"IJ\91 

- m.1u\91B1?1bbtJ'Ll b~e:i'U ri'1e:i.:i ri''Llri'1e:i.:i ri''Ll~'UJ1 ri''U'Vl1.:i zj.:il?le:i.:iH\ri~e:i.:i~m bri~e:i.:iiJe:inm.J~u~ 

G11V1~'U m ';if:ldJ~'Ll 1 Vf Vim CJ ri11dJ ti.:i m ';jf:ldJ ~'LlV1'1e:J'Vl';i1 CJVl1e:i1 ?I \9l~'Ll ~il n1';if11'U f1d.Jf1ru ?ldJU~'lle:i.:i1 ?I \91 
t.I 'I " 'I 'I 

'Ll'W ~ bb'1~ii-D'ein1V1'U1?116nTrndJ ';i1dJvY.:iiim1'\J 1?1-51?1 bb tl'U 11?1CJ1 off bri~ei'l~m bri~ei'lilei nm~ei 1 Vi1~m\911\i1'Umii~ 
"" 

vY 'l d1Vf11dJ~.:i.:i1 'U th ~ni1 'Vl EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bb'1~ SHOULDER 

bifatl?l';i K = o.mo + o.@o It/lo + o.a:'o Et/Eo + o.lrlo Ft/Fo 
'IJ 

1ri.1ri -:11'1..!~'U b~a..:i VlmCJti°.:i .:i1'W~'Ll'll'U11?11 myi11mb~CJ.:i ifu b U'U~'Ll 1 Vlb U'U';i~b ll CJ'U "il'Ll 1~ri11dJV1'W1~1?i'eNm1 
11?1CJ1'LloiJei.:i11.:i1~V111.:i~'Ll 1 VI t1i "il ~ bb"IJdJ ~1CJ~'W~8 CJ VI '18n111?1'll'W 1\91~1'l 1 bb'1~'\1111CJ1 Vf b~d.Joilei .:i11'lii n11ri1u fld.l 
roiru?1d.Ju~'llei.:i1'?1~bb'1~iloif e.i r\'1V1'Ll1?116tJ~u~11?1CJ 1 off bri~e.i.:i~ m bri~e:i.:iiJe.in'1 V1'1mb ';j.:Jf1'Ll bb'1~ 1 VfV1mCJri11dJ';i1dJti°'l'l1'U 

~'W~.:i .:i1'U~'Llb~CJ.:im bb 'U1 V1'1e.i.:i1'W~'Ll 1 Vltli~il~ m1ru~riif 1 CJf1~.:Jn'Llb~e:iiJ eJ'l n'Llm';in\?1 b"IJ1~~.:J'V1'11 CJ'lle.J.:J'11\9ll?l~'l bb'1 ~ ., 
., 0 0 

'\lleN'11'U1 

1if~IP11 K = o.a:'o + o.klo It/lo + o.lrlo Mt/Mo + o.klo Ft/Fo 
'IJ 

oo.m ..:J1'Ub"i11:::1:::b'U\?1'Vl'U VlmCJ~.:J .:J1'Ub"il1~';i~bU\9l~'Uv\'11tJ ';i~CJ~'Vl1.:J'll'UcJ1CJ 1tJ - n~u tJ-;j~mru 
1iibn'W iv nfabdJ\?l';i CJm1''U.:i1'Ub"il1~';i~bu\9le.i1mfizj'll?le:i.:i1·u\'Vlri'Llri~'U?l.:i ' ~ 

botl~\il'a K = o.a:'ci: + o.@ci: It/lo + o.@o Mt/Mo + o.k:Jo Et/Eo + o.@o Ft/Fo 
'IJ 

d 
'VldJ'J\?1'\11 m -:!1'1..!'\111..:J 

m.G> -:J1'1..!NTVl1..:J PRIME COAT , TACK COAT , SEAL COAT 

bil"\il'a K = o.mo + o.a:'o At/Ao + o.k:Jo Et/Eo + o.@o Ft/Fo 

m.k:J-:!1'UN'J'Vl1..:J SURFACE TREATMENT, SLURRY SEAL 

1-Um\il':i K = o.mo + o.<Olo Mt/Mo+ o.mo At/Ao+ o.l§:Jo Et/Eo + o.@o Ft/Fo 

m.m-:!1'1..!N1'Vl1-:J ASPHALTIC CONCRETE, PENETRATION MACADAM 

boU~\il'a K = o.mo + o.@o Mt/Mo+ o.a:'o At/Ao+ o.@o Et/Eo + o.@o Ft/Fo 
'IJ 

m.a:' ..:J1'UN'Hl'W'Uf1B'W n'im~~dJ bVl~fl Vim CJ Ci.:i~1f:l'U'UfleJ'Ll n~l?l~1 otlb?l~m VI~ n zj.:JtJ-;i~:me:iu~1 CJl?l~ bbm'l 

b'Vl~m?i''WV1'1e.Jl?l~bbn';i.:J'11\9lbVl~flfl~1bzjmJ~(91 (WELDED STEEL WIRE FABRIC) bVl~nb~e.JCJ (DOWEL BAR) bVl~nfil\?1 
(DEFORMED TIE BAR) bb'1~';ieJCJ~e.J~1.:J1 (JOINT) ~.:id1VfVldJ1CJf111d.J';i1dJ~.:Jbb~'U~'Wf1e.J'lJn~\?lb?l~dJbVl~n'U~bdruf1e.J 
?l:::vn'W (R.C. BRIDGE APPROACH) ~1CJ 

1if~lil1 K = o. mo + o.G>o It/lo+ o.mci: Ct/Co+ o.<Olo Mt/Mo+ o.@ci: St/So 
'IJ 



1 ~ t:::I A~ 1Q.I ~I .:;:ii .c:::i. GolU 

m.cr .:i1'L!'Vle:J';i~'U1~'L!1 fl eJ'l..!n';ilPlb'G'l';i:IJ b 'V!6't nbb6't~.:i1'L!'UeJ'Vm Vl:W1 t.Jrn VJ eJfleJ'W ml?l b6'1';i:lJb VI~ fl6'11Vl';i'lN1'W';i~'IJ1 t.J 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) '11'W';i1.\l';i~'IJ1t.Jtl1rieJ'Wfl~l?lb6'1~:1JbVl~fl '11'W~1~flel'Wfl~l?l 
.::::i. G ~ .::::i. ~ 11U .c:ii .::::i. ~ .c::i1 .::::i. ~ 

b6'1';i:Wb VI~ m1-:J"j~'IJ1t.J'W1bb~~'Ud b 1 rum~riei6'1~V.J1'W ';i1:WVJ'1'11'W'UeJV.J flfleJ'Wml?l b6'1';i:W b VI~ fl bb~~'11'WfleJ'Wml?lbm:w bVl~fl 

~'W~ihtJ bb'U'U bb~~~ m~ru~'11'Wfl~1t.Jfl~'1tl'W b-d'W '11'WDeloWfl (MAN HOLD) viei-!ei t.J6'11t.J 1vrn~(wvi viei-!eit.J6'11t.J 1 vHh 
" 

b~'W~'W 

K = o.mcr + 0.1€10 It/lo + o.@d:: Ct/Co + o.@d:: Mt/Mo + o.@d:: St/So 

m.b .:i1u bf! ';i .:!~~1.:i fl e:J'W n ~~m{~:w b 'VI~ rnu1 ~.:i1m~ B'W nu \Pl~ .:i Vl:W1 CJ ~-:i 6'l ~VJ 1'W ri eJ'W fl~l?l b?t'1m VI~ n 
bfl';i-:J6'1-!1-:1\i1'W';i1flflel'Wfl~l?lb6'1~:1JbVl~flfle:l6'1~V.J1'W (R.C. BEARING UNIT) vlelbVl~t.J:Wflel'Wfl~l?lb6'1~:WbVl~fl (R.C. BOX 

"" 
CULVERT) V1eit1..:itl11A';i-:J6'111..:iriei'Wfl~l?lb6'1~:Wb 'Vl~fl bzjel'Wfl'Wl?l~'1fleJ'Wfl~l?lb6'1~:1JbVl~fl vl1bVit.J'U b~elflel'Wfl~l?lb6'1~:W bVl~fl 

K = o.mo + o.@o It/lo + o.@d:: Ct/Co + 0.1€10 Mt/Mo + o.1€lcl: St/So 

m.t'll .:i1'L! bfl 1 .:ii;1~1 .:i b 'VI~ fl Vim t.J ~..:i 6'I ~V.J1'Wb 'VI~ rn:f 1V1-ru fl'W b~'W-ir 1:Wfl'W'W bfl';i ..:i b 'VI~ fl?f 1'\Jl-ru ~ ~ ~..:i1J1 t.J 
"il';i1"il';i'll'Ll~bb'll1'W6'1'1 b6'11 hh~1bb ';i-:16'1'1 b6'11lVJt.J b6'111 VJ"jVJP!tl V1~ei..:i1'W bfl';i-:J b'Vl~ fl~'W~:W~ fl~ru~ri~1t.Jri~..:in'W bbl9i1lJ 

" " q 

';j'J:IJ~'1-:J1'W~~~'1b6'11bfl';i.\lbVl~fl6'11t.J~'1'lJel'1n1';i1 '\i'JVJ1~1t.Je-J~l?l bb°vi-:J°LJ';i~b VJPl1 VJCJ 

boifi;tl?l';i K = o.1€lcr + o.@o It/lo + o.ocr Ct/Co + 0.1€10 Mt/Mo + o.~o St/So 
'IJ 

'V!:l.11~~ ~ .:i1'L!61l6ltl1~'Vl1'L! 
~.er .:i1'Llf1e:J'L!n~1?111ln:w b 'Vi~ mb!il~fleJ'Lln ~1?1~1t'lf16'te:J.:i V1:w1 t.Jii..:i ..:i1'W riei'W fl~l?l b6'1~:w b 'VI~ fl~~fl~1'W 'lJei..:i 

b 'VI~ fleJeJ fl:W1 bbt.J fl r11'W1 ru \911..:iV11 fl'll ei..:i..:i1u~1 t.J VJ1'1';i~'IJ 1ml 1~'W V1~eimri1';i'l!~°LJ "j~VJ1utJ d~ fl eiu'lJei..:i b zjei'W zj..:i:IJ ,, 
1LJ \ .:;:ii IU' I I IU' 

6'I ryry1 bbt.J fl"il1 t.J bUV.J1~..:i1u riei'W ml?l~..:i flm1bVJ1'W'W 

bolli;fl?l';i K = o.~o + o.@d:: It/lo + o.1€lcl: Ct/Co + 0.1€10 Mt/Mo 
'IJ 



K 

It 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

Gt 

Go 

At 

Ao 

Et 

Eo 

Ft 

Fo 

ACt 

A Co 

PVCt 

PVCo 

GI Pt 

GI Po 

PEt 

PEo 

Wt 

Wo 

= ESCALATION FACTOR 

= ~"!Jih1f11~u~1.n\Olvh1tJ"!lei~tJ1~b'Vlfll b'Wb~ei'W~~~~1'Wbb~6't~~1~ 
= ~6llih1\011~u~b.n\01~11tJ"!lei~tJ1~b'Vlfll b'Wb~eJ'W~btl~6llei~tJ1~n1~11\011 
= ~6lliJ"a1f116lib:U'U\Pl b'Ub~eJ'U~G'i~~1'Ubb~6'1~~1~ 
= ~6llu11fll16lib:u'U~ b'Wb~ei'W~btl~6llei~tJ1~m~11fl11 
= ~"!Jil11\0111~~riei~~1~ c1,J11:u b'Vl~nbb6't~6lib:U'U\Pl) b 'Ub~eJ'U~G'i~~1'Ubb~6't~~1~ • 
= ~"!Ju11\0111'~~riei~~1~ c1,J11m'Vl~mb6't~~b~'U~)1'Ub~eJ'U~btl~61.fei~tJ1~m~11fl!1 
= ~"!Ju11\011bV1~n b'Ub~ei'U~~~~1'Ubb~6't~~1~ 
= ~"!Jil11\011bV1~n b'Wb~ei'W~btl~61.lei~tJ1~m~11\0l1 
= ~"!Jil11\011b'Vl~mb~'Wb~£Ju~~~~1 'WtJ-a~b'Vlfll b 'Ub~ei'U~~~~1'Ubb~6't~~1~ 
= ~"!Ju1111bb~'Ub 'Vl~m~£Ju~~~~ 1 'WtJ-a~b'Vlfll b 'Ub~ei'U~ btl~61.lei~tJ1~n1~11\011 
= ~"!Ju11\011bbei~w6'tvi b'Ub~ei'U~G'i~~1'Ubb~6't~~1~ 
= ~"!Ju11fll1bbei~w6'tvi b'Ub~ei'U~btl~61.lei~tJ1~m~11\0l1 
= ~6llu11\0l1bfll~ei~..ijmbb6't~u~nru'1 1m~ei'U~G'i~~1'Ubb~6't~~1~ 
= ~"!Ju11\0l1 b\Ol~ei~..ijn-abb'G'l~u~nrusn b 'Ub~ei'U~ btl~61.fei~tJ1~n1~11\011 
= ~6llu11\011J1~'U~ b61.16't'Vl~'Ub~1 b 'Ub~ei'U~~~~1'Ubb~6't~~1~ • 
= ~"!Jil11f11tl1~'U~b61.16't'Vl~'Wb~1 b'Ub~ei'U~btl~61.lei~tJ1~n1~11\011 • 
= ~"!Jil11\0l1viei~b~'W~1£J~'U b'Ub~ei'U~'ri1~~1'Ubb~6't~~1~ 
= ~"!Ju11\011viei~b~'W~1£J~'U b'Wb~ei'U~btl~61.lei~tJ1~n1~11\011 
= ~"!Ju11\011viei PVC b'Ub~eJ'U~'rii~~1'Ubb~6't~~1~ 
= ~"!Jil11f!1viei PVC b'Ub~eJ'W~bU~6llei~tJ1~n1~11\011 
= ~6llil11f11vim V1~nei1ui~n~a 1 'Wb~ei'U~G'i~~1'Ubb~6't~~1~ 
= ~"!Jil11\011vim'Vl~nmui~n~a b'Ub~ei'U~btl~61.fei~tJ1~n1~11\011 
= ~"!Jil11\011viei HYDENSITY POLYETHYLENE b'Ub~eJ'U~G'i~~1'Wbb~6't~~1~ 
= ~"!Ji111\011vleJ HYDENSITY POLYETHYLENE b'Wb~eJ'W~bU~61.fei~tJ1~n1~11fll1 
= ~"!Ji111\0l1~1£11'V'lvh 1m~ei'U~'rii~~1'Ubb~6't~~1~ 
= ~"!Ji111\011m£11 'V'lvh 1m~ei'U~btl~6lJei~tJ1~m~11\011 



" 
(9). rn1r11'W1ruV11r11 K "il1n~~1 ~rn..J~rn~ru~-:i1'W'Ll'W61 1mi~1bf!'lJ~"1lu11ri116'l~n86'1~1-:i'lJeNnwvi11-:i 

'l"l1ru"1l~ 1~E.J1'1J'~1'W'lJ8-:ill kictQ'lo bllmnruo/11'Wrn1f11mru .... 

kl. rn1rf 1'W1 ruV11r11 K Gf 1V11''U mru~il-:i1'W rim'l~1-:iV1m E.J'lh~ bJ1V111:i.rn ~1 m1 ruru1 b~ m fl'W"il~~ 8-:J bW nr11 '\J .., .., 

ri86'1~1-:ibbl?if!~'lh~bnvi 1 Vi'-U~b"il'W~1:w~ m·1ru~'lJ8-:i-:i1'W~'W bbfl~ 1Vf6'18~f1~8-:inu6'1~1~1~n1V1'W~11 
'\J 

Q1. fl11fl1'W1tu'\111rl1 K rl1Vl'W~ 1 mivil"l'WE.J:w Q1 \9\'1bb V1°i.l-:ivin~'W\918'W 1~w 1~ilrn1iJ~bl"l~bbfl~n1V1'W~ 1 Vfvh 
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