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11:W ®00 % 

~. ~-ru..ij1-:i"il~MB-:i~(?)Vl1 ~(?)vJ1 bb~~~(?)~-:iu1mfl~B-:ivtm~ bb~~?lqiqi1ru"iJ11"iJ1.rr1m11m:wmm~1'U 
fl 1:W'Vl 1-:!Vl ~1-:! bb'1 ~ \911:wbb'W1'Vl1-:!U ~ u~ fl 11 ~ (?) ~ -:i bfl ~B-:!Vl:W 1 ~ bb~ ~?(qi qi 1ru6'1°1vt-ru fl 11~ (?) 61le:1 :w ti'W 'U bb!;'I ~-:i 1'U 

6'11511rutJlnfl'1JB-:icl1m1'llfl11bb~ ~-r~i6'11Vlfl"il zj,:ifl ru~m1:Wfl11UB-:!tl'UBU~.il ~ bb vf-:!'ll1~rl1Vl'U(?)11b.yjB1 ~fl11:W6'f~(?)"J fl 
~ "' ' 

bb'1~fl11:WU'1B(?)n ~t'le:1m1?lqi'<i11'1JeNm'U'W1Vl'U~ bb~~fl'Ub~'Ub vh L 'U'U~b 1W-:!1'1.JriB6'111-:i 

~11..ij1-:im'<il 1 ~~-ru..ij1,:i b ~:w b~:wm1~(?)~-:iu1mfl~B-:ivtm~ bb~~?lruru1ru'<i111'<il1'WBfl b vtiiB"il1fl~ r\'1vt'l.J(?) H 
'U 'U v v 

1 'Um\911~1'Uvt1mb m'V11-:itJ~~~fl~1111l 'W111fl bb 1fl b~B b ~'U11'<il~v111 ~bn(?)\il11:wtJ~e:1(?).n ~~-:i~'U 
I ti .:::i. .d ..:;:ii .:::i. I I 0 ..:::., I iJ !1112.1 21 V CU O 

fl11flB!;'i11-:!6'f~'W1'U'U1b"JW'Vl:W!;'i~'W1'Ub(?):WB~ flB'U"iJ~(?)1b'U'Ufl11flB6'111-:! t:..11'U"il1-:!\91B-:!'<il(?)'V116'f~'W1'U 
~ ~ 

brj~-:ivt1B'V11-:!brj~,:i\911:Wbb'U'Ub~'ll~ Set/ oct-® zj,:i6'f1m1ti1uJ1vtilfl'U11'Vlfl'1JB-:!m'W'W1Vl'U~'ll'U1(?) Hl!:lo-r£r£ 1ti1 vt1B 

m:w~~11..ij1-:ir\'1vt'l.J(?)\?11:Wfl11:Wlii'1bll'W vi1e:1:w~-:il'le:1-:im1'<il6'1B'U(?)bb~u11-:i~mn1~mJ1'U6'1mvi~ bb~-:!bb1-:i bb~~tJ~B(?)ifo 
'lJ 'U q 'U 

\9l~Bm~~~b"J!;'l1~L~-:!1'UBtj 

6'1~-w1'W b~:wci1'W~ b ll'W 1~ vt1e:1ci1'1.J~ b lJ'Ub Vl~fl ~-ru..ij1-:i'<il~l'i'm~(?) m1{e:1e:1e:1ml1ci-:i:we:1u 1 ~nu b..ij1vti!1~ 
~ 

'1JB-:i~-J1..ij1,:i ru ~zj,:i~-;J1..ij'1-:i"il~1ti1bb..ij-:i1~'V111'U m1{B\91B~B 6'f~'W1'1.Jzj-:!bU'W1~\9l~B(?) 1m~i5\9l(?)b6'f1b6'f:WB1~vl'U~'U t1'1 
'U '\J I I 2J I 

b u'U 1~ ~ e:1 rrn'U fl~ \911 ~tl e:1'1.J a1 'Will b u'W 1~ e:1 e:1 fl 6'11vt1ua1'UVI b ti 'U fl B'U fl~ \91'1J e:1-:i 6'f ~vi1'U b~:wVl-:ivt:w(?)Vlm ~a1'U'l.J w miu 

1A1-:16'111-:i 1 vt~ ~1u..ij1-:il'le:1-:i~(?)fl11{e:1e:1e:1fl1 ~b U'UG'f:WU~'lJB-:i~1u..ij1,:i 
~ ~ 

?i~vi1mrj~,:i vt1B'V11-:!b rj~,:izj,:i~1u..ij1,:i~(?)6'f11-:i~'W ~1u..ij1-:ib lJ'W~1~{e:1e:1e:1m U'UG'f:WU~'llB-:1 ~fo..ij'1,:i 1 'W 
~ ~ ~ 

b~B 1ti1v11m16'111-:i~-:irie:16'111-:i\?11:wtJ1~ ml"1-d'b6'f~"il bU(?)fl11"il11'<il11ti1 bb~1 

~. -:!1'U11~dbU'U-:!1'U\911:W-:!'UU1~:W1WU _________ lgJ~~------------ fl1:W'V11-:!Vl'11~'<il~-ruv11aqiqi1~fl~'Urrt~ 
~ei b~B 1ti1-ruei'U~~-:iutJ1~mrubb~~b~'UtJ1~1il1-:i1(?) vt1B 1ti11ue:1'W~~'<il1 flflru~-r~:w'W\91TI ~v11aqiqi11ti1 

' ' "' 



@)@),@) 
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@)@).bn 
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@)@).er 

@)@),ti 

-----------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------· 

1'Wmru~Mfl\l..ij'~VJ1cl'1'11n·HUbb~~~~n-&1mTJ ~fo~1\l'<il~Mfl\l..ij'~VJ11~bb~1b?l1'<ilmtJ1'W <S'.ct i''W 
" 'l!'U~\I bbMi''W~\l'W1ll 1 'W~tut\.11 bb~~'<il~Mfl\1"5'~ 1 ~iJ1 vJVh bb~mbb?l\1?111\l~~fl ~'<il'Wtl1eiu1.n A'U~lfWl ~1llATHbnmru fl~\I ., ., ' 

?l m'W~~'<il m riei?J11\IVl1fl ..ij'~VJ1G'11'11n\l1'W brnm~~ n-&1 A'l11'<ilmMei\l1~1'UA11ll b Vi'W'llfl'U'<il1 n ~11~1\I nfl'W 
" ~ru~1\lljV1'1!1~..ij'~VJ1'l'1tJ'Wl'i°llmi''V'l'll'W1~ bA~fl\ltJ'W~1ih!eitJn11 ®,<S'.oo "ll. "ll. ~lj?Jm'V'l 1oU\11'W1~~ 1~ EJ 

b llm'1tJ'W~1 VJ:WVJ1ei'<il~'Vlmb DtJ'Wm bb~11:W bii'W @) tJ 1~tJ'l!ui1\11'Wb~llvl1\11'W ~1ll~t1Jt1J1 ..S1m'W ___ : ____ A'W 'V'l1flll'V'l'l1n\11'W 

iu 1 ~ri1V1ru b~1V1'!!1~'1Jei\I mll'Vl1\IV1~1\I 1 'Wm'lAJ'Uflll\11'W~1\I b V1ll1nei?111\IV11ei?Jm'V'l1'W~1ll~ t1Jt1J1 ~\I bbMi''W b~m1'W 
'<il'Wbb~1b?J1'<il 1~tJ~ru~1\lbU'W~eieinri11.U~1m~mnutl1~m"5eib'V'l~\I tl1~'WV1ciei~'W r•heim 1VJci fi1"1leill 1°11~1\I bb~mfi1 

" " ci1\lb1~1'1Jei\l'V'l'l1n\11'Wi'U'l~\I - l°l'W bb~m~ru~1\ltilei\lfo~~'lleiu1'Wmru~bfi~AJ1m~EJV11tJ VJ1eie:iu~b'VI~ 
------------------------ 'U 'I 'I 

eJ'W bfi ~~'W '<i11nm'l1 oif 'l'1 tJ'W l?l~\I nci11 1:W11A11m~ tJV11tJtT'W '<ii~ bfl ~~'W nub~ 1V1'1!1~'1Jfl\I mll'Vl1\IVl~1\I VJ1ei mll'Vl1\I 

Vim\! bb~~b~flU'l~btJ'lltl'1Jfl\l'Vl1\l'l1'lln1'l ml.l'l!tJV1'11\l~mf1'l!n\11'Wb~'ll1Bn1'lAru~1~ll'W~~ ~ ?l'l.o®obn/~®<9l® 
~\li''W~ @)~ mn~1All ®ct®{)']) mll'Vl1\IV1m\1?1\11'W~'Vl~'<il~bbm'llb~llb~llb1ei'W1'1lVJ1ei~1\l~~t1J1mlJ~bVi'W?JlJA1'l 

<9l®. b U'UV1'1!1~'1Jei\1~1'u~1\l'<il~M'ei\1'1Jei~'l1tJ~~ bBtJ~ bb~~~ 'l1'<il?Jeiu?Jm'V'lotf ei b Vi'<il'<il~\l'llei\l?Jm'W~~ M'ei\lv\'1\11'W 
" " ' d "I 

bfl\lnfl'Wn1'ltl'W~fl\lu'lmn1~'l1A1 

<9lbn. n1'lU1m1A1fl1\11'Wnfl?l11\I 

m'lu1'm1 A1fl1\11'Wnfl?l11\I mll?l~'ln1'lu1'm1A1~\l'j~'IJ 1 'WotJfl @).er '<il~tl1ll11 m 'Wn1W~fl1\11'Wnfl?l11\I 
" ' ' ,, 

~~~\IVJ1mvh.1~'W 

@). n 1'l'llfl b~'Wb ~llfl1\11'W riei?J11\1~1ll~t1Jt1J1 bb uuu1'u'l1A11~tl b U'WV1'1!1~'1Jfl\1~1'u~1\l~'<il~Mfl\I b~ tJn1ei\I 

mtJ1'Wn1VJ'W~ ~o i''W 'l!u~\lbbMi''W~~1'u~1\11~6'1\lllfl'U\11'W\11~?l~V11tJ V11n~'Wn1V1'W~tl1ubb~1~ru~1\I 1:Jlj~'VIB~'<ilm 
" ' 'U 

b~EJn1ei\lb~'Wb~lll°i1\11'Wnei?111\l'<il1n~11~1\l 1~BnMei 1 u bb~~mru~~11~1\I '<ilmMei\lb~tJm~'Wfi'W'<il1n ~ru~1\I 1 ~~11~1\I 
'U 'U 'U 'U 

~bU'Wl°i~ruru1~u b~tJn b~'Wfl'W'<il1n~1u~1\l 1~m 11 VJ1ei 1~trnl°i1\11'W'llfl\l\11~Mei1 u VJ1ei 1 ~trm~'W'<il1nV1~nu'l~n'W~fl!t1J1 
'U v QI 'U 

®. mT~'<il1'ltu1A1'W1 ru b~'W b ~l.IVJ1ei~ ~ bb~m m'l~1 tJ b~'W b ~ll'Vl1ei b~tJ n b~'Wfl'W '<il1 n~1'u~1\I ~1ll b~ €l'W 1 'll'llfl\I 

~fl! fl! 1 bb uuufo'l1A11~ M'ei.:i 1~ru m'l ~'l1'<il?lfltJ bb~ m b Vi'W'llfltJ'<i11nri1ir fNtJU'lmll 1ru bb~m 1~~eim'l~'<il1'lru1'1Jei.:iri1ir n 
~ ',, 

\l'UU'lmmrubtl'WVi~'W?l~ 
' 



~\911m1'1J1'm1fl1 (~\911A1 K) lil~~e:i..:ifl..:i~~1~~u~n1V1'U~ 111 'W1'Wbb~1b?!~lil\911:w~n1V1'U~111 'W~qiqi1 V11e:i 

mCJ1m~CJ~rnn~m:w 1~"1lCJ1CJe:ie:in 1 'IJ 1~CJ"il~ 1'1l~\911"1JeJ..:i'Vl1..:i11'llm1ffi~1~'411t 'U.Ve:i (g),cr 

'IJ1~ b.nV1..:i1'U n e:i?11'1..:i bb~ ~~ \911m off nu~QJ qi1 bb uu'IJ1'm1fl11~ 

1 'Wfl11'i'llil1':iW1b ~:wVl1e:i~~11fl1A1..:i1'U~1..:i b V1:W1ne:i?11'1..:i 1 ~f\'1mrum:W?l\9l':i ~..:itl. -
'IJ 

p = (PO) x (K) 

p 11fl1A1..:i1'U~e:iV1tl1CJV11e:i11fl1A1..:i1'Ub um1~~lil~~e:i..:i~1CJ 1 ~~-ru~1..:i 
'IJ 

11fl1 A1..:i1'U ~e:iV1tl1 CJ~ ~-ru~1..:i'IJ1~:w'11~ V11e:i11fl1A1~1..:i..:i1'Ub U'U..:i1 ~ 
'IJ 'IJ 

PO = 
zj..:i1~u111'W~uHu1bb~1bb~mru ' ., ., 

K 
dv V d V ..:: I od,I 

ESCALATION FACTOR 'VIVlnmCJ cs'.% b:WeJ\9leJ..:ib'V'l:Wfl1..:i1'UVl':ieJ . . 
mm'i'l:w cs'. % biie:i~e:i..:ib1CJnA1..:i1'UA'U 

d 
'1111!1~'VI @ .:11'UeJ1fl1"a 

.:i1uei1f111 V1mCJfi..:i~1mfl11 boU'U ~vhm1 h..:ib1CJ'U h..:i~mu1~ V1e:i~n vMn m1'1J1~'ll:w 
' 

e:il'lllil'U'VI{ ~m'Ub6llCJ:w ?11~11CJtl1 h..:imV111 fl~..:i1"'~ h..:i..:i1'U ~1 bll'U~'U bb'1~1~VlmCJfl11m1:wfi..:i 
' 

(g),(g) 1 'V'Jvh bb~~mfl11m11ilufi..:i?11m:w'U"111V1tl1CJ bb~hh1:wfi..:iV1~e:i bb tl'1..:i bb'1~1~uu 1'V'JvhmCJ1'LI'U~b1ru 

®. l!J tJ 1~tl1'll e:i..:im fl1':im':ilil'Ufi..:ivie:i b:W'U"111V1tl1 CJ bb~hi11:w fi..:i1~uutl1~tl1m CJ b 'W'U~ b 1 ru 

®.m 1~uuvie:iV11m~'U'U?!1CJ~1..:i 61 ~~~V11e:iel..:ie:i~1 'Wli'l1'U'lleJ..:ie:i1fl11 boU'W vie:itJ-rumml'l vimi1"1f 

mCJ1'V'Jvhi.'11V1-rrnA~e:i..:itJ1'umml'l mCJcle:i.Yh .,"., ,, ,, 
@.cs'. V11..:i1~'U1CJtl1'1JeM€11fl1':ilil'Ufi..:i'Vl1..:i1~'U1CJtl1mmrnn 

®.ct G'l1'Wtl1~ne:iu~"ll1bll'Ui.'11V1-rue:i1A11 bu'V'l1~G'l1'U~~~numA111~CJ~e:i..:i?11'1..:iV11e:itJ1~ne:iu 'V'l1'e:i:wnum1 

neJG'f~1..:ieJ1A1':i bb~1~h1:wfi..:i bfl~eJ..:i~mVl1mA~eJ..:iiie:i n'1~U1:1J1D1~neJ'UVl1eJ ~~ ~..:i b oU'U ~'\"Jvl bfl~eJ..:iAeJ:W'i'l1 b\9leJ{ 

bA~m?1utl1 bA~e:i..:itJ1umml'l ~~'1:w "1'1"1 
'IJ 

Hi-&:11111 K = o.1£1lt' + o.G>lt' It/lo + o.G>o Ct/Co + o.cs'.o Mt/Mo + o.COJo St/So ... 



- ®b -

c.. cl ~ <V~ l/<Qt. d v-=-. 

kl.G> .:11'1.J\il'U vimEJi;i.:i nT;j'IJ\il\il'U nT;j\9ln\il'U nTnJ\iltl\il\il'U nT;j'IJ\ilVi'U1\il'U nTnm=tEJ'U\iltl\il\il'U n11'1Jt'l -

mJ'U\ileJ\ilbbtJ'W bzjt1'W l"l'1t1.:i l°i''Wl"l'1t1.:i l°i''W~'UJ1 l°i''W'Vl1.:i zj.:i~t1.:i1~bl"l~t1.:i~m bl"l~t1.:i!lt1nm.J~u~ 

~1vi-ru m 1i;i:l.J ~'U 1 ~vim Eim1:l.J Ci.:i m1i;i:i.J~'Wvi1t1'Vl11 Eivi1t11' ?1\il~'U ~n m1mu f'l:l.J f'lru?1:l.Ju~'Ut1.:i1'?1 \il 
9J v 'I 'I 'I q 

u'U 1 bbm~il~t1n1vi'Ut9115m1i;i:i.J n:i.JV1'.:iilm1u\ilei'\ilbb tl'U b\ilEJ 1~bl"l~t1.:i~m bf'l~t1.:i!lt1nm vlt11 m~mm~1'U\911:i.J~ri1vi'U\il 
"' 

11 b-d'Ub~ EJ1tl'U-!11'Urit16'1~1-!lf;l'U'UV11t1 b zjtl'U61lfft.h~'Vl1'U 

~.:iil1~11:i.Jei-!1-!11'U'lh~b.fl'Vl EMBANKMENT, EXCAVATION, SUBBASE, SELECTED ,MATERIAL, 

UNTREATED BASE bb'1~ SHOULDER 

boif&'l\911 K = a.mo + o.G>o It/lo + a.era Et/Eo + o.l!Jo Ft/Fo .. 

kl.kl .:11'UVi'UL"i1:1.:i vimEiei.:i .:i1'U~'W'U'U1\il 1 viajtl1m b~tJ-!ln'Wb U'U.ff'U 1 ~b i'.Jm~b ut1u lil'U 1~m1:i.JV1'U1~~t1.:im1 
b\il EJ 1'W-lit1.:i11.:i1~vi11.:i'};'U1 viajlil~ bb"ll:l.J~1t.1'};'U~t1EJ vi1t1m1\il'U'U1\ill'l1.:i 1 bb'1~'Vl11EJ 1 ~b~:i.J-dt1.:i11.:iilm1f'l1'UfJ:l.JfJru?1:i.Ju~ 

'Ut1.:i1'G1~bb'1~il~t1n1vi'Wt9115u~u~'bt91EJ1 ~bf'l~t1.:i..ijm bl"l~t1.:i!lt1n'1 vi1t1bb1-:il"l'U bb'1~ 1 ~vi:i.J1EJf'l11m1:i.Jfi.:i.:i1'U'};'Wvl.:i .:i1'U{:;'W 

b1EJ.:iEJ1bb'Ud vi~t1.:i1'U{:;'W1viaj~il~m1-ru~1"1~1EJf'l~.:in'Ub~t1ut1.:in'Um1n\ilb"ll1~~.:i'Vl'11EJ'Ut1.:im\ilM~.:ibb'1~vtt1.:ii;\'1J1 

1-if~M':i K = a.era + o.klo It/lo + o.klo Mt/Mo + o.klo Ft/Fo 

kl.m .:11'Ublil1:::':i:::LiJ1i1Vi'LI vimEJfi.:i .:i1'Ublil1~1~biJt>1~'U~11u 1~EJ~'Vl1-!!'IJ'U~1EJ 1u - n~u u1~mru 
hibn'U ® n1m:wM1 Eimi''W.:i1'Ub~1~"a~but>1Bl:w.:ifizj.:i~t1.:i1~b'Vll"lUf'l~'U6'1.:i ' .. 

1-if&'l(1l':i K = o.ercl: + o.G>cl: It/lo + o.G>o Mt/Mo + o.l!Jo Et/Eo + o.G>o Ft/Fo .. 

m.G> .:!1'UNTVl1.:i PRIME COAT , TACK COAT , SEAL COAT 

1-ifa(1l':i K = a.mo + a.era At/Ao + o.klo Et/Eo + o.G>o Ft/Fo .. 
m.kl.:!1'UN1'V11.:i SURFACE TREATMENT, SLURRY SEAL 

1-if&'l(1l':i K = a.mo + o.G>o Mt/Mo + a.mo At/Ao + o.klo Et/Eo + o.G>o Ft/Fo .. 
m.m .:!1'UN1'V11.:i ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1-ifa(1l':i K = a.mo + o.G>o Mt/Mo+ a.era At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 
'U 

m.er .:11'1.JN'J f;l'U'U fHl'Un "i(11 L&'l'i:i.J b Vi~n Vi:l.J1EJCi.:i N1 f;l'U'Ul"l tl'U n~M~1 ~ b?l~m vi~ n zj .:iu1~nt1u ~1 El \91~ bbn1-!I 

bVi~m?f'UV11€l\9l~bbm-!1'11\ilbVi~nnii'1bzjmJ~\il (WELDED STEEL WIRE FABRIC) bVi~nb~tltJ (DOWEL BAR) bVi~n~\il 
(DEFORMED TIE BAR) bb~~1t1tll'lt11'11.:i1 (JOINT) ~.:iil1~Vll.J1tll"l11:l.J11:WCi-:Jbb~'U«'Uf'ltl'Un~\9lb6'1~mVi~n'U~b1ruf'ltJ 
i;'l~~TU (R.C. BRIDGE APPROACH) ~1tJ 



1-ifat!Pl':i K = o. mo + o.GJo It/lo + o.m<f: Ct/Co + o.GJo Mt/Mo + o.GJ<f: St/So 
\II ~ .c::I .::::.. A I ~ -=t I .cil Q, w: 0 QJ 

m.<f: .:11'1J'Vlv':i::'U1tl'IJ1fll fil'IJn':i\Pl bfl':i:!Jb V1i;imbi;i::..:i1'1J'Uv'Vm 'Vllntlf:l-:1 'VleJl°leJ'Um!Pl b?l';i:IJ b 'Vlftn?11mrn1'U1~'1.J1tJ 

J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) -:!1'U11-:!1t'U1tJJ1fleJ'Wn11Plb?l~:IJb'Vl~n -:!1'U\911\91fleJ'Un11Pl 
c:i. c::i:: ~ Ci. t I Q..I ..:::ii c:i. W: .c'lll Q. W: cJ 

b?l1:W b 'Vlft m1-:i1~'1.J1 t1'U1 bbft ~'IJ':ib 1ru6'11\91 fle:J?l~Vl1'U 11:wm-:i 1'U'IJ e:J'l"l nfl ei'Um !Pl b?11:w b 'Vlft n bbftt-:i 1'U fl e:J'U m !Pl b?11:w b 'Vlft n e:J'U 

~ii1·t.lbb'IJ'Ubbft~i;rn1"ru~-:i1'Ufl~1t11°1~-:in'U b6ll'U -:i1tJuei-Wn (MAN HOLD) vlei~eit1?11t11 'V11PlYlVi vlei~eit1?111:11 V'l'liJ1 bU'Wl'i''W 
" 

K = o.m<f: + o.IDo It/lo + o.GJ<f: Ct/Co + o.GJ<f: Mt/Mo + o.GJ<f: St/So 

m.b .:11'1J bfll ':i.:lfl~1.:lfll ij'IJ n~\Pl bfl~:IJ b'Vi~nbbi;i::..:i1'U b~fil'U n'U \Pl~.:! 'VlmtJ{i-:i ?I ~Vl1'U fleJ'U n11Pl b?l~:IJ b'VI~ n 

1fl1-:!?1~1-:!~1'1.J';i1fifleJ'Un11Plb?l~:IJb'Vl~nflei?l~Vl1'U (R.C. BEARING UNIT) vlm'Vl~tJ:IJl°leJ'Un11Plb?l~m'Vl~n (R.C. BOX 
"' 
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It = ~"lfil11Ft1~u~l11Ft~1ltl"tleNtl1~b'VIA L'Ub~e:iuvfa~~1\JbblPia~~1~ 
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PEt = ~°llU'.i1fl1'Vlei HYDENSITY POLYETHYLENE L'Ub~e:i1Jvia~~11Jbbl?ia~~d~ 
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