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mtih.1fi1'Vl'U1?1 ~o i''LI '11u~\lbb~i''U.yj~'!{u{)1\11~?l\l~E1.J\11'U\111?16'11?1Vl1tJ 'Vl1m:rt1n1'Vl'U1?1d1tlbb~1~·fo{)1\I 1~iJ~'Vl5.yj 

" q " 

"il:::b1tin~E.:ib1t1b~~fi1.:i1t1riE6'1~1.:i"il1n~11~1.:i 1~Bn~E 1 tl bbi;i:::mruvl~11{)1\I "il:::~E.:ib1tim1t1Pit1"il1n e'.1-ru{f 1.:i 1~~11 
'\J '\J 'U 'U 

{)1.:ivlb llt1~~i;yi;y11u b1tin b1t1Pim11n~'!fu{f 1\l 11?1ti b ~1 'Vl1E 1 ~~nl°i1\11'U'1JE\l\111?1~E1 tl 'Vl1E 1 ~~n b1'U"i11n'Vli;rntl-s:::n'U 

;;ri;yi;y1 bbr;;'1bb~mru 

lei. m-s'i'l"i11-sru11"11mru b1'U b ~~'Vl1E6'11?1 bb6l::: m-s~1ti b1'Ub ~~Vl1E b1tin b1t1Pit1"il1ne'.11u{f 1\I \911~ b~E'U 1 'll'lJE\I 
" 

?i'i;yi;y1 bb uutl'!im1m1~ IXE\11~-!ium ';i\91';i"J"il6'1EU bb6l::: b i1t1'1JEU"il1n~1'11n-:iutl-s::::i.n rubb6l::: 1 ~~Em-s'i'l"il1';iru1'1JE\1~1'11n 
~ '" 

\lutl1::::i.n rub '\Jt1Vi~t16'11?1 , 
6'1\91';in1';iU1U';i1A1 (6'1\91';irl1 K) "il:::~E\IA\l.yj.yj';i:::~uvln1V1'U1?1111 t11''Ubb6l'1 b6'1~"il\9l1~vln1V1'U1?1111 t1?i'ruru1 
'U '\J QJ QI 

Vl1Emti b 'U';i:::t.J:::nmvlm~ 1~'1JtJ1tJEEn 1 tl Ll?iti"il::: 1oif6'1\91';i'1JE\l'Vl1\l';i1'1Jn1';i~1~';i:::U111 t1'1i'E ®.ct 

n1V1t11?11~ 

" q 

tl';i::: b.fl'Vl\11'U riE6'1~1\I bb6'1:::6'1\91';ivl1 oif nu;;rruru1 bb uutl'!im1m 1~ 
il ;; .... 

b 'Un1';i'i'l"il1';iW1b~~Vl1E6ll?i';i11°11A1\11'U{f1\I b Vim riE6'1~1\l b ~rl1'U1W\911~~\91';i ~-:id. -
p 

p 

PO 

K 

== 

(PO) x (K) 

';i1A1ri1-:i1t1 ~EV1Ll1 ti'Vl1E11A1l°i1\11'Ub U'U\111?1vl"il::: IXE.:i~1ti1~~'!fu{f1\1 
11A1ri1\l 1'U ~ EV1Ll1 t.Jvl e'.Jfo{) 1\IU';i :::~6'11~ V11m1A 1ri1{)1\l\11'U b um11?1 

" " ~\l';i:::u 111 t1;;rruru1 bbr;;'1 bb~mru 
q v v 

' ' ' 
ESCALATION FACTOR Vi~n~1ti c.:'. % blJE~E\lb'i'l:WA1\11'U'Vl1E 

~ ~ 21 q I Ci 

'U1f1bi"J:W c( % b:WE\91E\lb';itJnA1\11'UA'U 

ESCALATION FACTOR K m1~"il1n6'1m~\lbbU\l\911:Wtl';i:::b.fl'Vlbb6l:::i;rm~ru:::\11'UriE6'1~1'1~\ld 
" 

ci 
'Vi:W'J~'VI @ .:11'We:l1fl1"a 

.:J1'Uel1fl1'a Vl:J.J1tJtl.:Jl'°l1E1A1';i boii'U vl'Vl1n1';i b-:ib1tJ'U b.:i'VW1'U16l VIE~n Vi~n 'VIEU';i:::'IJ~ 
q 

E~"il'U'Vl{ fJmt1b8liti~ m:::11ml1 b.:iE1V11';i Ai;r\116'11?1 b.:i.:i1t1 ~1 bU'U~'U bb6l:::b~V1:i.ntiA11m1~fi.:i 
q 

(9).(9) 1 'V'liil1 bb6l:::E1AJ';i'LJ';j';i"i!Ufi.:imti b~'U~1'VIL11 ti bb~1~';i1~fi'l'Vl~E bb tl6l\I bb6l:::';i:::uu 1'V'lw1mti1tJu~b1 ru 

(9). lei U';i:::U1'1JE.:JE1A1';i'U';i';i"il'Ufi.:ivfo b~'U~1'VIU1t.J bb~1~';i1~fi\IW'U'UU';i:::tl1mtJ b 'U'U~b 1ru 

(9).G!l ';i:::'lJ'UvJE'Vl1m:::u'U6'11tJ~1\I 1 vlMl?i'Vl1E~.:JE~b'U?i1'U'lJE.:JE1A1';i boii'U vJEtl1'UE1n11"1 vJEn1"1l 

6'11tJ 1 vJw16'11'Vl~'UbAiE.:itl'!iue:11ml"1 6'11tJciEW1 '16'1'1 ., ., 
@),c;:'. 'Vl1\l';i:::'U1tJtJ1'1JE.:J81A1';i"il'Ufi.:J'Vl1.:J';i:::U1m.hrnti'UEn 

®.ct ?l1t1tl';i:::n'tluvl~1bU'U611V11'U81A1';i bOi"J1:::?i1'U.yjMl?ifl'UE11°11';i bl?itJIXE\16'1~1\l'Vl1mhrnEU i"J~E:Wfl'Un1';i 
rlE6'11'1\IE1A1';i bb~1~';i1:Wfi\lbA~E\l~m'Vl'1EbA~E\llJEn6lvlt1'1mtl';i:::nEU'Vl'1EM\?1~\I boii'U ~'V'lvl bA~E\IAE:W~1b\91E{ 
bA~E\16'1'Ull1 bA~eNtl1'umml"1 ~1?16l:W '16'1 '1 

" 
@l.b 'Vl1\lbVl1'Hl'UE1AJ';i ~'Ufl:W ~'U~n vl1.:J"il1nE1A1';i b\?itJ';iEU1~bi1'U Gil b:W\91';i 

1ila\91-a K = a.Im&: + o.coi&: It/lo + o.coio Ct/Co + o.<i.'o Mt/Mo + o.coio St/So 
'U 



- @)~ -

d "" 
Vi:U'l~'Vl kl -&1'1.!~'U 

A dl ..::::.. Q..l.:::o.. Q..IQ V-c:lt. .d Q..l.::t, 

kl.Gl -&1'1.!~'U Vi:U1t"1-!I f\1'a'()\9l\9l'W f\1WlfWl'W f\1'atl\91€1\9l\9l'W f\1'a'()\9l'\ll'W11'l'W f\1'abfl'1EJ'Ul'l€J(;l\9l'W f\1'a'()(;l ' , ' 
- rt:uul'leJ'\911.1.tl'W 1.zj€1'W l"la€1..:i ~'Ul"la€1..:i ~'Wir'WJ1 ~'W'Vl1..:i zj..:il91€1..:i1.ff1.l"l~€1..:i~m t.l"l~€1..:iil€1na'\.J~u~ 

~1'\11-ru m-a rt:w ~'W 1,X'Vlm t11"111:1.1 '1..:i m-a rt:w ~'W'Vl~e:J'Vl -a1 t1'\ll~e:i1 'ii'l\91 ~'W viii m1 mu l"l:W l"l ruG'l:WU~61Je:i..:i1G'l \9l 
'I 'I 'I 'I 

J'W "1 bba~il~ei n1'Vl'W(;l1~t11'SmJ 'S1:W~..:iilm-stJ(;leJ(;l bb tl'W l\91ti1-U b\"1~€1..:J-.ij' m b\"1~€1..:Jile:i nab ¥1€11 m~mm;i1'U\9\1:Uvl ... 
fl1'\ll'U \9l 11 b oU'Ub~ tl1nu..:i1'Un '€l G'l-r1..:i fl 'U'U'Vl~m zj'€l'U'1Ja'\.J1:::'Vl1'U 

~ ..:i ih ,X 11:u'1..:i..:i1'Ll'\.J1:: b.fl 'VI EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE 1.1.a:: SHOULDER 

1-ilam K = a.mo + o.Glo It/lo + o.G:'o Et/Eo + o.klo Ft/Fo 
"' 

kl.kl ..:i1'UVl'Ub~t1..:i V1:U1t1fl~ ~1'Ll~'W61J'W1\9l 1VJajLJ1m1.~t1..:in'UbU'U.&'Ll1,X1.llm:::1. ut1u "il'Wb~l"l11:UVl'W1vl~mm1 
b\91 t11 'U'lie:i..:i11..:i1::V111..:i~'Ll1 my "il:: bb61l:W ~1 tl~'U ~ e:i t1 'Vl~e:i m1\9161J'W1\9l ~1..:i 61 bba:::V111t11 VI b~:WoU€1..:i11..:iiJ m1mur.i:w 

r.iruG'l:wu~61Je:i..:i1G'l~bbadHf e:i n1'Vl'Ll\9lil5'\.Jiju~1\9lt11off1.l"l~e:i..:i"5'm bl"l~e:i..:i:Ue:ina V1~e:i1.1. 1..:il"l'W 1.1.a:: 1 VfVJmt1l"l11m1:wi;i~..:i1'W 
~'U~..:i ..:i1'U\:i'U 1.~t1..:it11 bb 't.!1 '\ll~e:i..:i1'W~'W 1 'Vlajvlii~ n~ru::\"1~1 tJl"l~..:i n'W 1. ¥le:iue:i..:in'W m1n \9l 1.61l1::~..:i'V1a1t1'()e:i..:ia1\9l \91~..:i 1.1.a:: ,, 

" 0 0 

'V1€1..:Jf\1'U1 

1-iJa\9l':i K o.G:'o + o.klo It/lo + o.klo Mt/Mo + o.klo Ft/Fo 
"' 

kl.m ..:i1m~1::1::bti~Vi'U Vlmt1fl..:i ..:i1m"il1::1::bU\9l~'Uvi'11tJ 1:::e.1:::'Vl1~61J'W~1tJ 1'\.J - fl~U '\.J1::mru 

1~1.n'W iv n1m:u1?11 t1mi'm1'Wb"il1:::~:::1.u\9le:i1mf1zj..:i~e:i..:i1-U'1.'Vll"lul"li'Ll'ii'l..:i 
' "' 

1-ila\911 K = o.<i:'rB: + o.GlrB: It/lo + o.Glo Mt/Mo + o.klo Et/Eo + o.Glo Ft/Fo 
"' 

d 
'\ll:W'l~'Vl m -&1'U'Vl1..:J 

m.Gl-&1'UN'l'Vl1-& PRIME COAT, TACK COAT, SEAL COAT 

1-il~\9l':i K = a.mo + o.co:'o At/Ao+ o.klo Et/Eo + o.Glo Ft/Fo 

m.kl-&1'UN'l'Vl1..:J SURFACE TREATMENT, SLURRY SEAL 

1-ila\9l':i K = a.mo + o.Glo Mt/Mo+ a.mo At/Ao+ o.klo Et/Eo + o.<Olo Ft/Fo 
"' 

m.m -&1'UN'l'Vl1-& ASPHALTIC CONCRETE , PENETRATION MACADAM 

1.fi'a\9l':i K = a.mo + o.Glo Mt/Mo+ o.G:'o At/Ao+ o.<Olo Et/Eo + o.<Olo Ft/Fo 
"' 

m.<i:' ..:11'1.!N'Hl'U'UflB'U n~\91 ba~:u b vi~ n Vim tJ i;i..:itl1 tl'W'Wl°l e:J'Wfl~\9lvl1-U b?l°1m VJ~ fl ~..:i'\.J1 :::neJu~1 tJ\91:11.1.m..:i 
~Vodil ~ v_dQ W:odil C.:e::t 

b'Vlflflb'ii'l'Llme:i\9l:::bbm..:im\9lb'Vlf!flflii'nb'lle:J:U\9l\9l (WELDED STEEL WIRE FABRIC) b'Vlf!flb\9le:Jt.J (DOWEL BAR) b'Vlf!fltl\91 

(DEFORMED TIE BAR) bbfl::~e:it1\?\e:i\?\1..:i1 (JOINT) vf..:i-d'1,X'Vl:IJ1t.Jl"l11m1:ui;i..:i1.1.e.i'W~'Wl"l'€l'Wfl~\9lb'ii'l°1mVl~flU'1nrul"le:J 
G'l:i'l"l1'W (R.C. BRIDGE APPROACH) ~1tl 

1-il~\9l':i K = o. mo + o.<Olo It/lo + o.mrB: Ct/Co + o.Glo Mt/Mo + o.GlrB: St/So 



- @)~ -

I t° .c::1 ":\ ~ 1QJ di .<::ii Q ~OQJ 
m .~ .:i1'lJ'VleJ':i:::u1 EJ'l.!1 f'l eJ'IJn':i\Pl Lfl':i:IJ L 'Vlf! n LLf!:::-!11'W'UeJ'Vm vi:1.11 tJ '1.:i 'V1 eJf'l eJ'W m\Pl b?f ':i:IJ b vm m'l1V1':iu.:i1'W':i:::u1 El 

~ ~ ~ """ c:.: .<::ii 

'U1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:J1'U'H:!':i:!:U1tJ'W1f'l€l'Wfl'S\Plb?f':i:l..lbVlt'lfl .:J1'W\?\1\?\AeJ'Uml?l 
"""" ~ ~ .:::t. ~ I Q.I .<:::ii ..::.. ~ .c:;:,I Q. C:.: 

b?l';il.JbVlt'lfl';i1.:J';i:!:'l.J1tJ'W1bbt'l:!:'U':ib1t\Ja1\?lf'l€l?ft'V'l1'U ':i1:!J'Vl.:J.:J1'UU€l'V'lflf'ltl'Ufl'Sl?lb?f';i:IJbVlt'lfl bbt'\t.:J1'UAtJ'Ufl';i\Plb?f';i:l.JbVlt'lfl 

~'U~ii':itl bb 'U'Ubba:::iK fl"Mtut.:J1'WA~1CJ f'l~.:Jfl'U boU'U .:J1'U'lfo-W fl (MAN HOLD) v1t1-rt1 CJ?f1CJ b 'Vl':if'l'V'l'Vl vlt1-rt1tJ?f1tJb 'V.J~1 
'\J 

bll'U~'W 

1-llalP'l':i 
'IJ 

K = o.m~ + a.mo It/lo + o.G>~ Ct/Co + o.G>~ Mt/Mo + o.G>~ St/So 

m.b -!11'U bR':i-!la~1-!lfleJ'U fl~\Pl ba~:IJ b'Vl~flbbiil:::-!11'Wb~eJ'Un'U\Pl~-!I Vl:l..11 tJf:i.:i ?f t'V'l1'Uf'ltl'Ufl~M b?l1mVI~ fl 
bf'l':i~?f~1 .. Hi1'W';i1flAel'Wfl~Mb?f1mVl~flf'lel?ft'V'l1'U (R.C. BEARING UNIT) vlelbVl~tJ:l..lf'lel'Ufl~Mb?f1:l..lbVl~fl (R.C. BOX 

"' 
CULVERT) vim1~J11f'l';j~?f~1~f'lel'Ufl~Mb?f1mVl~fl bzjel'Utl'UM~..:Jf'lel'Ufl~M b?f1:l..I bVl~fl vl1b VltJ'Ub~elf'lel'Ufl~Mb?f1:l..lb Vl~fl 

..::... I V .c!i Q{.<:::il QJ ii c:i o..J 

bbG'l::: ?f ~fl el?f ';i1~el'U'Vl:l..lt'l fl'eltu::: f'lal CJ f'l G'l~ fl'U 

1-iialP'l':i 
'IJ 

K = a.mo + o.G>o It/lo + o.G>~ Ct/Co + a.mo Mt/Mo + o.oo~ St/So 

m.inl .:i1'U bfl':i .:ia-r1.:ib 'Vl~n Vl:l..11tJfi~ ?f t'V'l1'U b V1~fl?f 1V11''Uf'l'U b~'U<ff 1:1..1 tl'U'U 1m ~ b VI~ n?f 1V11''U ~VI ~~u1CJ 
"il';i1"iJ';i'll\J~ bb'1J1'U?f ~ b?f11 V'l~1bb ';j.!j?f~ b?f1i'VltJ b?l1 b '\ll';iVJl"lu V1~el~1'U 1m~ b Vl~fl~'U~ii6'1 fl'eltu:::f'l~1tJf'l~.:in'W bbl?l1~ 

'\J '\J ' 

':i1:l..lf:i~~1'U~~~.;i b?f1 bf'l';i~ b Vl~fl?f1tJ?i~'IJel..:Jfl1';i b 'V.J~1~1tJ~~M bb vl-!l'l.htb 'Vll"lb 'VltJ 

1.Ua\Pl':i K = o.m~ + o.G>o It/lo + o.o~ Ct/Co + a.mo Mt/Mo + o.ti'.o St/So 
'\J 

V1:1J1(?\vl ti'. .:i1'U6lliilth:::vnu 

ti'..~ -!11'UfleJ'Ufl~\P'lb~h1:1Jb'Vl~flbbiil:::fleJ'Ufl~\P'l(?\1(?\fliileH di .:::::! Q. C:.: dQJ I 

Vl:l..11tJtl~ ~1'Uf'lel'Ufl';i\9lb?f':i:l..lbVIG'lfl'VlVlfl?f1'U '1Jel~ 

b VI~ flel el nm bbtJ fl r\'1'U1 ru l?\1~V11n 'IJ el~~ 1'U~1 tJ 'Vl 1-:i':i:::'U 1tJtl1 ~'U Vl~elel1f'l1':i'llG'l'tht'Vl1'UUWflel'U'1Jel~ b zjel'U ~~ii ,, 
~qi qj1 bbtJ fl~1 tJ bQ'l/'l1:::..:J1'Uf'l el'U fl~ \9l (9].;i fl~11 b v11i!'U 

1-ila\Pl':i K = o.ti'.o + o.G>~ It/lo + o.oo~ Ct/Co + o.ooo Mt/Mo 
'IJ 



- \!:lo -

QJ q .c::i o .c::i~ l/Q;' G.1 Q.I 1 ii CV 0 3 1 Q. ' 

lil"!lm1m'VIA1'U'JWlil1:1.l\jlil'j"'Vl b"IJO'Uflqjty1bb'U'U'lh'lfi1A1 lil '<j)lil'Vl1"ll'l.Lliltln"ii::::'Vl'i';i.:i'V'l1W"ll!'.J 

K = ESCALATION FACTOR 

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 

~"llil,-1 A1 ~u'il.nAi11 tl"l!ei.:itl,-::::b 'VI fl 1 u b~eiuvii;l.:i.:11u bb~a::::.:i'Jlil 
'U 

= ~"lJil,-1A1~u71.nAi11tl"lJei.:itl,-::::b'Vlfl 1ub~eiuvibtllilsim.:itl,-::::n11il,-1A1 
QJ .c:I .c:::t ' ~ 4 d I I 

lil"IJ'U'j"1\0116llb:l.J'Ulil b'UblileJ'U'Vlfl.:i.:11'Ubblilli'l::::.:i11il 

., "' "' d 'I "" ..,; :;>1 tl lil"IJ'U'j"1\0116llb:l.J'Ulil b'UblileJ'U'Vlbulil611eJ.:I 'j"::::n'Jlil'j"1\011 

~"lJil,-1A11'alilneia~1.:i (b.in:ubV1amba::::~b:1.1u!Vi) 1m~auvii;l.:i.:11mb~a::::.:111i1 • 
~"lJil ,-1 A11a lilnaa~1.:i (bh1:u b Vian bba::::~b:uu !Vi)1 u b~ au vi btllil611a.:itl,-::::m lil,-1 m • 

= ~"lJil,-1A1bV1an 1m~a'Uvii;1.:i.:i1mb~a::::.:11lil 
~"lJUi1fl1bV!an b'Ub~B'UvibUlil611B.:itli::::n11ili1A1 

= ~"lJUi1fl1bVlambN'Ub~l'.J'UviNill'lb'U'lh::::b'Vlfl b'Ub~B'Uvia.:i.:11'Ubb~ft::::.:!11il 
~"lJili1"a1 bbi:.iu b Vian b~!'.luvi i:.i~lil 1 utl,-:::: b 'VI fl 1 m~auvi bUlil61fa .:itli::::mlili1A1 

= ~"lJui1A1brna.Wa'Vi 1ub~a'U~a.:i.:11'Ubb~a::::.:111il 
~"lJil,-1A1brnav:la~ b'Ub~auviblllil61fa.:itl,-::::mlil,-1A1 
~"lJili1fl1bA~a.:1"5'mbba::::u~.flru~ 1ub~a'Uvia.:i.:11ubb~a::::.:11lil 

= ~"lJUi1fl1bfl~B.:!"5'nibbft::::'U~.flru~ b'Ub~B'UvibUlil611B.:!'lh::::mlili1fl1 
= ~"lJili1A1tl1:iJ'U~b611aV1a.iub~1 1m~auvia.:i.:i1mb~a::::.:i11il • 

~"lJili1A1tl1:iJ'U~b611ftVl:U'Ub~1 b'Ub~a'Uviblllil611B.:i'l.h::::n11ili1fl1 • 
~"lJili1mvia~b:1.J'Ul'lbl'.JVi'U 1m~auvia.:i.:11ubb~a::::.:11lil 
~"lJili1A1via~b:uulil1!'.lViu 1m~auvibulil61fa.:itli::::mlil"a1A1 
~"lJili1mvia PVC 1m~auvia.:i.:11'Ubb~a::::.:11lil 
~"lJUi1fl1via PVC b'Ub~B'UvibUlil611B.:!tli::::n11ili1A1 

= ~"lJili1A1vimV1ana1ua.:in::::~ 1m~auvia.:i.:11ubb~a::::.:11lil 
~"lJui1A1viabV1ana1ua.:in::::~ b'Ub~a'U~blllil61feHtli::::mlili1A1 
~"lJUi1fl1viB HYDENSITY POLYETHYLENE b'Ub~B'U~a.:i.:11'Ubb~a::::.:111il 

= ~"lJUi1fl1'ViB HYDENSITY POLYETHYLENE b'Ub~B'Uvibulil61fe:J.:itli::::mlil'a1fl1 
= ~"lJili1A1m!'.Jl'V'lvh tm~ei'Uvia.:i.:11ubb~a::::.:111il 
= ~"lJili1A1a1!'.ll'V'JVJ1 1m~ei'Uviblllil611e:J.:itli::::mlili1fl1 



- \€)\€) -

""' ol ""'.;: ""'~( ) OI 'U'Vl'l.Jtl1:l.JVl1:l.Jbe:lnfif1-au-a~n1~-a1fl1mli'ln'Vl'ae:l'l.Jnfif e-bidding °l.le:l <0>.b 
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