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'Vl~eJmtJ 1'W'i~tJ~nm~m:w1Ji''UtJ1t.JeJeJn1 LJ 1~t.J"il~ 1oli?1m'UeJ..:i'Vl1..:i'i161lm'imJl'i~u111 'W-t'eJ (9).ct 

p = 
n1'Vl'U~ 1,x p = 

PO = 

K = 

'lJ ' 

(PO) x (K) 

'i1m ri1..:i1'1.J l'i eJm.h tJ'Vl~eJ'i1 fl1 ri1..:i1m lJ'W..:i1 ~~"il ~ ~ eJ..:i~1tJ1 'IX~-ru ~1..:i 
'lJ 

'i1m ri1..:i1'W 1'ieJV1u1 t.J~ ~-ru ~1..:il.J'i~:w~ 1~ Vl~eJ 'i1 fl1 ri1 ~1..:i..:i1m u 'W ..:i1 ~ 
" " 

zj..:J'i~U 111 'W~ruru1bb~1 bbl'i mru ' ...... 
' ' ' 

ESCALATION FACTOR Vi~nJ11tJ Ci'.% biJeJ~fl..:Jb~:WA1..:J1'\.J'Vl~fl 
' ' 

u1rn~:w Ci'. % biJeJ~eJ..:ib1t.Jnri1..:i1'Wfi'W 

('W1t.J'Vl?l'Y-l'i b'\~ ~eJ..:in~t.J1ruflru~ 
e'SeiTlJJt.J n1 'JLb'U1 'l 'V11..:J'YiG'\1\l \911n'Yl <i> 
'lJ 



- er -

-:11'UeJ1fl1';i V!:w1tJfi\l~1e:J1A1'j b-d'U ~vl1f11'j h-:ib~tJ'U h-:ivrnTU1~ V!e:J~f) Vi~n V!e:JD'j~'lJj,J 
' eJl1)J~'UYl~ ~jjb 'Ub~tJjj ?f'jd1tJtl1 b 'j\le:J1V!11 A~\ll?l~ h'l\l1'U ~1 btJ'U~'U bb~~ 1 ~V!jj1tJA11m1jjfi-:J 

' 
<9l.<9l 1 'V'J~1bb~~e:J1A11'U11"il'Ufi'l611tJ bjj'U'11vtiJ1tJ bbvlhh1jjfi-:JVl~e:J bb LJ~\l bb~ ~1~'\.J'U 1'V'J~1fl1tJ1'LI'U~b1ru 

(9).~ LJ1~LJ1'lJe:i-:imri11'lJ'j'j"iJ'lJfi-:ivimj,J'U'11vti.11tJ bbvl1l.h1jjfi-:i1~uuLJ1~LJ1m tJ 1'LI'U~b1ru 

(9) . bf1 1~uuvie:ivt1e:i1~uu?11tJvi1-:i 1 ~~~vt1e:i~-:ie:i~1'LI~1'U"Ue:i-:imri11 b-d'U vie:iLJfomm;ai vieJn16ll 

?11tJ1 'V'J~1~1vtfobA~e:i-:iLJ1umm;ai ?11tJ~eJ~1 1w1 
v v 

(9). cs'. YJ1-:i1~u1m.11"Ue:i-:imA11"il'Ufi-:im-:i1~u1mhfl1 tJ 'Ue:J fl 

(9) . er ~1'\.JLJ1~ ne:iu~"iJ 1b U'U61'1vt-rumm1 bU'W1~~1'U~&i ~numm1 1~ tJ~ e:i-:i?11'1-:ivt~e:JLJ'j~ne:iu'W1'e:Jj,J 
tl'Ufl11rle:J?l1'1'le:J1A11 bbvlhh1jjfi-:JbA~e:J\l~nJV!~e:JbA~e:J\ljje:Jfl~~tl1mLJ1~fle:J'UV!~e:J &\~~\l b-ti'U ~'V'Jvl bA~e:J\l 
AeJUW1b\1leJ~ bA~eJ\l?l'Utl1 bA~e:i-:iLJ1umm?l ~~~j,Jj~j 

" 
(9).b YJ1-:ibVi'11e:iumri11 &lmrn &i'U~fl t-11-:i"il1nmm1 1~tJ1eJu1l.Jbii'U rn bj,Jm 

boU6lm K = o.ID<r + o.<0><f: It/lo + o.<0>0 Ct/Co+ o.cs:'.o Mt/Mo+ o.<0>0 St/So 
'IJ 

h<0> -:11'\.J~'U vtmtJfi-:i fl11'lJ~&i'U m1111fl~'U m1u~er~&i'U m1'lJ~vt1!1&i'U fl11bfl~tJu~er~~'U m1 
' ' 

'IJ~ - tij,Ju~er~bbil'LI bzje:i'U ri~e:i-:i A''Uri~e:i-:i A''U~'UJ1 A'UYJ1-:i zj-:i~e:i-:iH'bri~e:i-:i~m bA~e:i-:ijje:ifl~LJi]u&i 
?f°1vt 1'U fl11 t)jj ~'LI 1~V!jj1 tJ A11jj fi-:i fl 11'1jj ~ 'UV!~e:JYl 11 tJvt1e:i1 ?l ~ ~ 'U ~jj fl11A1 'U fljj 

' ' 
riru ?fj,JUM'lJe:i-:il'?l~~'U ., bb~ ~i1.LJ'e:irhvt'U~i6m1tij,J 11m~-:ii1m1u~er~ bb il'LI 1~ tJ 1-U bA~e:i-:i~ m bA~e:i-:ijjeJ fl~ 
' ' I 

b ~e:i 1m~m1111\i1'U1111j,J~n1vt'U~ 11 b-ti'Ub~m nu-:i1'UneJ?11'1-:iti'LI'Uvt~m zjeJ'LI'U~LJ1~YJ1'U ... 
~-:i\11~11jjfi-:J'l1'UD1~bi1Yl EMBANKMENT, EXCAVATION, SUBBASE ,SELECTED, 

MATERIAL, UNTREATED BASE bb~~ SHOULDER 

boU6l\1l'a K = o.mo + o.<0>0 It/lo + o.cs:'.o Et/Eo + o.!Do Ft/Fo 
'IJ 



- b -

kl.lfl .:i1'U~'Ub~fl.:i vi:i.nE.J'1.:i .:i1'U~'U6lltn~ 1 my'L11:i.nb~E.J.:in'Ub U'U~'U 1 Vlb U'U~~b uE.Ju "il'U 1~rn1:wvi'U1~ 
~8.:im~ t~ E.J1 mi8.:i'h.:i~~vi11.:i~'U1 vit1,)"il~ bb'll:W~1ff~'U~8 E.J 'Vl~8m1~6lJ'U1~1'11.:i 1 bb'1~'Vl~1E.J1 VI b~:W~8.:i11.:i 

ilm~rnufl:wflru?t:wu&l6lJ8.:i1?t~ bb'1~il.U8ri'1vi'LI~15tJnu&lt~EJ1 •11\fl~8.:i~ m bfl~8.:i~mrn vi~mb ~.:ifl'U bb'1~ 1 VI 
" , " d.J 

vi:w 1 E.J m1m1:w'1.:i.:i1'U~'U~.:i .:i1'U~'Ub~E.J.:i E.J1 bb 'U1 vi~8.:i1'U~'U 1 vit1,)~il~ n~ru~m~' 1 E.J fl~ .:in'U b ~m18.:in'U n 1~ 
' " 

n ~ b '1J1~~.:ivi'11 E.J6lJ8.:i'11~ ~~.:i bb(l ~Vi' 8.:i~ 1tl1 

1'1i'6'l~~ K = o.CS::o + o.lflo It/lo + o.lflo Mt/Mo + o.klo Ft/Fo ... 

kl.m .:J1'Ub"il1~':i~bU~~'U vi:i.nE.J'1.:i .:i1'Ub"il1~~~bD~~'U~11tJ ~~E.J~'Vl1.:J6lJ'UtJ1E.J hJ - n~u tJ~~mru 
1~bn'U l!J fitm:wm E.Jm1'LI.:i1m"il1~~~b'Li~8 tmf1zj.:i~mtoff b'VlflUfl.ff'U?t.:i 

' 'lJ 

1-U~~':i K = o.CS::d: + o.G>cf: It/lo + o.G>o Mt/Mo + o .lflo Et/Eo + o.G>o Ft/Fo 

m.G>.:J1'Ui'.J'J'Vl1.:J PRIME COAT, TACK COAT, SEAL COAT 

K = o.mo + o.CS::o At/Ao+ o.klo Et/Eo + o.G>o Ft/Fo 

m.kl .:i1'Ui'.JTv11.:i SURFACE TREATMENT , SLURRY SEAL 

1-u~~':i K = o.mo + o.G>o Mt/Mo+ o.mo At/Ao+ o.klo Et/Eo + o.G>o Ft/Fo 

m.m.:i1'Ui'.l1vi1.:i ASPHALTIC CONCRETE, PENETRATION MACADAM 

K = o.mo + o.G>o Mt/Mo + o.CS::o At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 

m.cs:: .:i1'Ui'.l1~'U'Ufl8'Un ~~ b6'l~:u b'Vl~n 'Vl:IJ1E.J '1.:ie:J1'1'U'Ufl8'U n~~~1 oVb?l~:w b vi~ n zj.:itJ~~n8u~1 E.J 

l?l~bbm.:ib'Vl~flb~'UVl~81?\~bbm.:im~b'Vl~nrnl'1bzj8:1J&l~ (WELDED STEEL WIRE FABRIC) bVl~flb~8E.J(DOWEL 
BAR) bVl~n~~ (DEFORMED TIE BAR) bb'1~~8E.Jl'i81'11.:i 1 (JOINT) ~.:i-d'1Vl'Vl:W1E.Jfl11:1J~1:W'1.:ibb~'U~'U 
fl8'Un~~b?l~:IJbVl~nu~bdrufl8?l~'Vn'U (R.C. BRIDGE APPROACH) ~1E.J 

1-tl'6'l~':i K = o. mo + o.G>o It/lo + o.md: Ct/Co + o.G>o Mt/Mo + o.G>cf: St/So ... 

('U1E.J'Vlf!1YJ~ b V1~8.:inG'IE.11ruflru) 
~o d 
~m'W1E.Jn1~bb'cn.:i'Vl1.:ivim.:imnvi (9) 
'lJ 
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I ~ Cil .C::., a 1Q.f ~ I QI! C:.. ~ 
rn.cr ..'.l1'W'V1B';i~'\.J1 CJ'W1f1B'l.Jn ';i\9lb6'1'a.J b Vl6'1mb6'1~..'.l1'W'l.JB'W n V1:1 .. rn.1m VleJfleJ'U m\91 b?l~:w b Vl6'1 n 

G'l
0

1VI ~'\.J .:J1'U ~~u 1EJ J1 (PRE CAST REINFORCED CONCRETE DRAINAGE PIPE) .:J1'U ~1-:J~~u 1 EJJ1 
.::.ii Q ~ el Q ~ ~ C:.. ~IQ.I 

fl eJ'U m\91b6'!~:w b V16'1 n .:J1'U m (i) fleJ'U m\91b6'!~:w b V16'1 m1.:i~~u1CJ'U1 bb6'1~u~b1ru 6'11(i) fleJ?f ~vn 'U ~1:WVl.:J.:J1'UU e:ivm 

fleJ'U n ~\91 b?f~m VI~ n bb6'1 ~.:J1'UfleJ'U n ~\91 b?l~:w b Vl~n 5'U~iJ~tJ bb uu bb6'1~~ n~ru~.:J1'UflA 1 EJ fl~.:i n'U b ~'U .:i1'Uu ei~n 
" 

(MANHOLD) viei~eiEJG'l1EJLYl~Pl'\lfvl vie:i~BEJG'l1EJhJ.W1 bU'Ul9i''U 

K = o.rncr + o.lflo It/lo + o.G><r Ct/Co + o.G><r Mt/Mo + o.G><r St/So 

rn.b ..'.l1'U bfl';i..'.l6'1~1..'.lfleJ'\.Jn~(9) b6'l~:WbVl~mb6'1~..'.l1'Ub~eJ'Utl'U\9l~..'.l VlmEJn.:i ?!~~1'Uflel'Uf1~(9) b?l~:W 
b VI~ f1 1m.:iG'l~1.:J;)1'U~1f1fleJ'U f1~(9) bG'l~:W b VI~ f1fl el?f~~1'U (R.C. BEARING UNIT) vim VI~ EJ:Wflel'Uf1~(9) bG'l~:W .... 
bVl~f1 (R.C. BOX CULVERT) VleJ~.:itl11fl~.:J?f~1.:Jflel'Uf1~\9lb?f~:WbVl~f1 bzjel'Url'U\9l~.:Jflel'Uf1~\9lbG'l~:WbVl~f1 vi1 

K = o.rno + o.G>o It/lo + o.G>cr Ct/Co + o.klo Mt/Mo + o.klcr St/So 

rn.~ ..'.lTU bfl';i..'.l6'1~1..'.lbVl~n VlmEJn.:J ?!~~1°1.Jb Vl~f1~1V!-r'Ufl'Ub~'UoLJ1:Wfl'U'U Lm.:JbVl~f1~1Vl~'lJ~(i)~.:J 
iJ 1 ff'il '.11 '<il '.1'1J'Ll (i) bb 'lJ1 'U?f .:i b?111vh~1 bb '.l .:i?f .:i b?f 1l'Vl EJ b?111 'Vl '.JVJ f!ltl V1~e:i.:i1'U 1fl ~ .:i b VI~ n5'U~iJ~ n~ru~ 

" " ' 
flA1 EJfl~.:i n'U bb~hh1:wn.:i.:i1'U~(i)~.:i b?111m.:ib V1~n?11EJ?i.:i'lJei.:im~ 1 vJvh~1m..i~\9l bb'!A.:itl'.J~ b Vll"11 VlEJ 

1-U'6'1\9l';i K = o.klcr + o.G>o It/lo + o.ocr Ct/Co + o.klo Mt/Mo + o.a:o St/So 
" 

a:.cr ..:i1'UfleJ'U n~\91 hh':i:wb VI~ mb6'1~fle:i'U n~\9lmvi f16'1e:i..:i VlmEJn.:i .:i1'Ufl e:i'U n~\91 b?f~:w b VI~ n~~ n?i1'U 

'lJ ei.:i b VI~ n ei e:i nm bbEJ nfl'1'U1 ru ~1.:JVl1f1'lJ ei.:i.:i1'UtJ1EJ Vl1.:J'.l~u 1 EJtl1A 'U Vl~eim fl1 '.l'1J6'1tl '.l~Vl1'Utl '.l~ ne:iu'lJ e:i.:i 
d 

b 'lJB'U 
' v 

~.:iiJ~ qjqj1 bbEJ f1~1EJbu~1~.:J1'Ufl B'U f1 ~(91 ~.:} n6'111 b vlTU'U 

1-U'6'1\9l';i K = o.a:o + o.G><r It/lo + o.lfl<r Ct/Co + o.klo Mt/Mo 
" 

('U1t.1Vl~~'5 bV1~ei-:in~rn1ruflru! 
"' rirl1'U1tJn1'.lbb'lJ1.:i'Yl1·n·m1.:iV11n'Yl ~ 

" 
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K = ESCALATION FACTOR 

It = ~"!J\1-a1f\1~'U~bflflvf11tl"!JeJ.:Jtl'a:::b'Vll"l b'Wb~B'L.!~6'l.:i.:i1'L.!bbl9i6'1:::.:i1~ 
'IJ 

lo = ~"!J\1-a1f\1~'U~bflflvf11 tl"!Je:i.:itl-a:::b 'Vll"l 1 m~e:i'W~ bU ~611e:i.:itl-a:::n1~-a1f\1 
'IJ 

Ct = ~"!J\1'a1fl1~b~'W~ b'Wb~B'L.!~6'l.:i.:i1mbl9i6'1:::.:i1~ 
Co = ~"!J\1-a1fl1~b~'W~ b'Wb~eJ'W~bU~611ei.:itl-a:::m~-a1f\1 
Mt = ~"!J\1-a1fl11'a~tieia~1.:i <11l-a1~b'Vl~mbfl:::~b~'W~) 1m~e:i'L.!~6'l.:i.:i1mbl9i6'1:::.:i1~ 

' 
Mo = ~"!Jil-a1F111'&1viriern~1.:i<'lih1mV1~nm1::'ii~'U~)b'Wb~€J'U~btlvi'1Je.i-:1'll-a::n1m1F11 

' 
St = ~"!J\1-a1f\1 b'Vl~n b 'Wb~B'U~6'l.:i.:i1'L.!bbl9i6'1::.:i1~ 
So = ~"!J\1-a1fl1 b'Vl~n b 'Wb~eJ'U~bU~611ei.:itl-a:::m~-a1fl1 
Gt = ~"!i\1-a1fl1b'Vl~mb~'Wb~El'U~~~l'lb'Wtl'a:::b'Vll"l b'Wb~eJ'L.!~6'l.:i.:i1'L.!bbl9i6'1:::.:i1~ 
Go = ~"!J\1-a1f\1 bb~'Wb 'Vl~m~EJ'U~e.J~l'l 1 'Utl-a:::b'Vll"l b 'Wb~eJ'W~ bU~611eMtl-a::n1~-a1fl1 
At = ~"!J\1-a1f\1bbeJ&tYlfl'V1 b'Wb~B'L.!~6'l.:i.:i1'Ubbl9i6'1:::n~ 
Ao = ~"!Jil-a1fl1bbeJ&tYlfl'V1 b'Wb~eJ'W~bU~611e:i.:itl-a:::m~-a1fl1 
Et = ~"!J\1-a1fl1bfl~e:i.:i:&'n-au6'1:::u~.tiru'1 b'Wb~e:i'W~6'l.:i.:i1'L.!ul9ifl:::n~ 
Eo = ~"!J\1-a1fl1 bfl~e:i .:i:&'n-auf!:::u~.tirusn 1 'Wb~ei'W~ bU~611ei.:itl-a:::m~-a1fl1 
Ft = ~"!J\1-a1fl1tl1~'W~b6116'1'Vl~'Wb~1 b'Wb~B'L.!~6'l.:i.:i1'L.!bbl9i6'1:::.:i1~ 

' 
Fo = ~"!i\1-a1f!1tl1~'L.!~b6116'1'Vl~'Wb~1 b'Wb~eJ'W~bU~611e:i.:itl-a:::m~-a1fl1 

' 
ACt = ~"!J\1-a1fl1vie:i~b~'L.!l'!i.EJ~'W b'Ub~B'U~6i.:i.:i1'Ubbl9i6'1:::.:i1~ 
ACo = ~"!J\1-a1fl1vie:i~b~'L.!l'li.EJ~'W b'Wb~eJ'W~bU~611e:i.:itl-a:::n1~-a1f\1 
PVCt = ~"!J\1-a1fl1vie:i PVC b'Wb~eJ'L.!~6'l.:i.:i1'Wbbl9i6'1:::.:i1~ 
PVCo = ~"!J\1-a1fl1viei PVC b'Wb~eJ'W~bU~611ei.:itl-a:::m~-a1f\1 
GIPt = ~"!J\1-a1fl1vim'Vl~nmu61'.:in:::~ 1m~e:i'L.!~6'l.:i.:i1mbl9i6'1:::.:i1~ 
GIPo = ~"!J\1-a1fl1vim'Vl~nmu61'.:in:::~ b'Wb~eJ'W~bU~611e:i.:itl-a:::n1~-a1F11 
PEt = ~"!J\1-a1fl1vie:i HYDENSITY POLYETHYLENE b'Ub~eJ'L.!~6'l.:i.:i1'Ubbl9i6'1:::.:i1~ 
PEo = ~"!Jtl'a1f\1vJeJ HYDENSITY POLYETHYLENE b'Wb~eJ'W~bU~6lleJ'ltl'a:::m~-a1f\1 
Wt = ~"!Jtl'a1fl1&11EJbvJW1 b'Wb~eJ'U~6i.:i.:i1'Ubbl9i6'1:::.:i1~ 
Wo = ~"!J\1-a1fl1&11EJbvJw1 b'Wb~eJ'W~bU~611e:i.:itl-a:::n1~-a1f\1 



- ~ -

(9). fl11A1't.nruvnr11 K "il1fl~m \911ll~fl~ru~ ·nui!'L! I 1 m-Ul'l1 b~'IJ~'IJU11fl1l?l~rlel?l~1~'1Jel\I 
m~V111~~1ru'IJtl 1~ti1-U:o1'L!'1Jel~ll ~cr(;T1o bU'Llbflru6rl1 'Llm1r11mru .. 

~. m1r11'Ll1ruvnr11 K ~1vi-rumru~ij~1'L!nel?l~1~vimtiu1~ bJlVl11:l.Jel ti1 'L!61ruru1b~ti1n'L!"il~lii'el~ 
'IJ v v 

bbtJ flA1 n el?l ~1~ bb~~ ~U1~bJlVI1Vf.U~b"il'L!~1:1.J~ fl~ru~'IJ el~~1'L!J'L! bb~ ~ 1 Vl?l el~fl~ el~ nu ?l~ 1~1~ 
'IJ 

fl1Vl'Ll~11 

(;TI. m1r11mruvnr11 K n1V1'Ll~1vi1-ti'VJ~UtJ:l.J (;T1 ~1bbV1i.l~V1fl~'L!~el'L! 1~tihJijm1'Li~b~~bb~~ 
' 

fl1Vl'L!~ 1 Vfv\'1 b~'IJ61:l.J~'L!B (b U~tJ'\Jb VltJU) 1 Vlb U'L!~~ ~1 b ~"ii rlel'L! bb~1~~111~~~~51 Uflrunul'l1 b~'IJfl~~ 
'IJ 

" ii CVCV'o..J 

Vl'L!1b~'IJ?l:l.J~'L!5'L!'Ll 

cs'.. 1Vf~"il11ru1b~'Llb~llVl~el~m1mr11~1'L! "il1m1m~~-ru~1~v\'161ruru1~fl~~nu~11~1~ b~el1°11 K 
'\J QJ QI \J 

\911:1.J~ ~ 1~1V1-r1J ~1'L! rlel ?l~1~i1'L! I 1 m~ el 'LI~~ ~:l.JelU ~1'L!ij A1 bu~ tJ'L! bb u ~~1u"ii1flA1 K 1 m~ el'L!b u ~6/lel~ 
u1~mm1mmflfl11 cs'.% ~'Ll1u 1~ml1b:u~1~~1'Ll~bn'Ll cs'.% mr11'L!1ruu-rrn~:1.JV1~el~~r11~1'Llbb~1bb~ 
mru([~ti1llf1~ cs'.% bb1fl1Vf) 

er. 1'Llmru~~fo~1~ 1l1?11m1t1v11fl11nel?1~1~1Vfbb~1b?l~"il ~1m~ti~nm1'Ll61ruru11~mll'Llm1J.J~~ 
'IJ v v 

'1Jel~~fo~1~ A1 K \911:1.J?lm~1~ 6') ~"il~tl1:1.J11 m 'L!fl11A1'L!druA1~1'L! 1 m-Ur11 K '1Jel~b~el'L!?l~Vl1tJ 
" " I ~ 

~1llel1ti61'ruru1 Vl~elA1 K '1Jel~b~el'L!~~~llelrn1'L!"il~~ bb~1bb~11r11 K 1'111~"il~ijr111.JeltJflrJ1 
' v v 

b . m1zj1m~mb~~~~1~ 1 Vfzj1tir11~1~ ~1'Ll~~fo~1~v111~bb~~~~1~ ~1:1.J61ruru11 unel'L!~1'L! 
'IJ v v 

A1~1'L!b ~:l.JVl~elrl1~1'L!~~~~ zj~"il~A1'L!1ru 1~~m~elVl11U~'IJU11fl1l?l~ rlel?l~1~ zj~111:1.J1r11mruvnr11 K 
' 

b ll'Ll~bb i.l'L!el'L!bb~1 b~elr11m rub~'L! b ~:l.J 1m Vf'1Jelvl'1m1ll~ fl~~ b~el~m1b~'L! 
' ., 

'1J el~ b~el'L!Vi ~ ~ll elrn1 'l.!~1 ~il'Ll I 
nD~1ilfl~uu1~mru 

~ 
('L!1tJlVltJ1 bb~~~'Ll) 

er,~) 
('L!1~fl~~ru1 \j1rub"il1ty 

~tJ1'L! 
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