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

1'Umru~~el-:l°<ill91Vl16'f11!rn1'U bb~~~wn.ff1m11 ~~'U..ij'1-:l"il~~B-:l°<il 191Vl11 Vlbb~'J bi:!~Wl1CJ1 'U 
.... " ,, 

<S'.ct 1'W 11'll~-:ibb~1'W~-:i'U111 L 'U6"ruru1 bb~~"il~~ei,:i..ij'1911 ~m vJYJ1bb~tbb1:1-:1?111-:i~~ell91"il'Wt11eilJlnfl'U~1.nflm:wfl11 
"' "' q 

bbti mru eli!-:1 i:lt11'W~~"il ~tiel6'1~1-:l'Vl~B~l91Vl16'11U n-:11'1.J bbm~~vrn-ti'1fl111 "il~~ B-:11~-r'Ufl11:1..lb ~'U'llel'U"il1n 
i.11 i.I I 

m1"'il1-:inei'W 
'V 

~-r'U..ij1-:ii1Vl'Ll 1~~191Vl11~CJ'W ~UfleJW'U'W1191 bfl~el-:!CJ'W ~1:iJ'LlelCJn11 b ,<S'.oo 611. 611. ~i11:1.mw 1 i 
-:i1t11~~ 1191 CJ b ZJ t1 ';j~ CJ 'W ~1 Vl:iJ Vl~ei "'il 191'VI~LiJCJ'W:i.J1 LL6"11:iJ bn t1 (9) tJ fa CJtl''U i'i-:11'm~:wvh-:11'U ~ 1:w6" 1Y qi 1 

-'ii'1'W1'W - ~'U W~B:WWUn-:11'WoLJ'U1 ~6'11Vl-r'Ub41'Vl'Ll1~'UB-:lm:JJ'Vl1-:l'Vl~1-:I 1 'Wf11d"fld'Ufl:l..l-:i1'W41-:ib Vl:l.J1 
------------- ci 

tiel?1~1-:ivt~ei1:1~w1'W ~1:w61' n 1ru1 ~-:i bbl'11'm~:w-:11'U "il'Ubb~'J bi:!~"il 1191 ti ~-r'U ..ij1,:i b U'W~B el nfi11 oif ~1ti b~ CJ1 tl'U 
c~ v ~ ~ 

J1~m~mw~-:iJ1~'UV1G'iB~'W 1"11ei~ 1 Vici 1"1161iel:JJ fi1..ij'1,:i bb~t1"11ci1-:inm'Uel-:!W1!rn1'WoLJ'U~-:1 ......... : ........... ~'W 
bb~~~fo..ij'1-:i~ei-:1-r'U~l91'1IB'UL'Wmru~bnl91m1:wb~CJV11ti Vl~BffU~bvt~eJ'Wbnl91~'W"il1nm11-il'1~ti'Wl?l~-:inci111:iJ-;h 

" q q 

fld1:JJ b~CJ'Vl1CJ~'U "il~ bfll91~'U n 'U b ..ij 1vt'Ll 1~'ll el-:in 1:JJ'Vl1-:!Vlm-:i Vl~eln1:W'Vl1-:!Vlm-:I bb~ ~ blii ellJ 1~ 1ti 'lltJ'Uel-:l'Vl 1-:I 
' ' 

11'1lm1 ~1:WUCJvt1!-:i?lelli'l'11!rn1'Wb~'U16m1flrut-r~:w'U~~ Vi 1:11.o®om/ri~C9J® ~-:i1'WVi @')~ mn~1fl:W ~ctbmJ 

m:wV11-:ivtm-:i1:1-:11'W~'Vlt"il~bbm'Ub~:wb~:wb~a'W1'UV1~el~1-:16"qiqi1m:w~b~'U1:1:wm1 
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~I 11 d 2.1 v 11 21 c:ii 2.1 w: q d d 
<9>~. b u'UVl'U 1'Vl'lJ€l.:1~1'Ulil1~"il :l;:(Pl"€J.:J'lJ €1~1186'1~ b€ltJ~ bb6'1~~11"il ?1€l'lJ?lfl1'W'lJ€l b 'Vl"il "il1.:l'lJ €l.:J?lb11'U'Vl'Vl 

~ei.:1~1.:11'Ubei.:inei'Un11~'LI~ei.:itJ1~n1~11A1 

(9). m1~m1m ~lJ f11.:11'Un ei?1~1.:i~ 1lJ6"ru ru1 bb 'U'\Jtl-ru11m 1~d b lJ'WVltJ 1~'1Je:i.:icr-ru~ 1-:i~ "il~ \9l ei.:i ., ., 'IJ 

b~EJn~e:i.:imtJ 1 'LI n1Vl'U~ ~o 1'LI t!u~.:i bb~1''LI~crfo:5'1.:i 1~6'i.:ilJe:i'U.:i1'U.:11~?1~Vi'1CJ Vl1n~'Un1Vl'U~d1 tJ bb6i'1 
. 'IJ ' 

cr~u~ 1.:1 1:iJi1~'Vl 6~ "il~ b~ CJ n~ei.:i b~'U b ~lJfl1.:11'U nei?f ~1.:l"il 1n~11:if1.:11~~ n ~ ei 1 tJ 
'IJ 'IJ 

.::lc::ili/1 !I 11 

bb6'l~ mru'VliN11"il1.:J"il~~ei.:i 
'IJ 

b~CJm~'LIA'LI"il1 ne'.i'-r'U:il1.:i 1 ~cr11~1.:i~b ll'Lil°i6"ruru1~'U b~CJm~'LIA'U"il1n~-ru:if 1.:i 1~CJb ~1 
'U 'U ti °" QJ "' 

Vl~e:i 1 ~~nf11.:11'U'lJeN.:11~ 

~ei1tl Vl~ei1~~m~'U"il1nVl6"ntl1~n'U~'1Jt\J1 bb~1bb~mru 

..:::., 0 q .<::::\ .di I .:::. q Ci -=ii c::i., -di !JQJ 21 

~. m1'W"iJ11ru1A1'LI1ru b.:J'U b 'W:WVl1€l6'l~ bb6'l~m1:v1m.:i'Ub 'WlJVl1€lb 1CJ m.:i'LIA'LI"il1n~1v"il1.:i ml! 

b~eJ'LI 1 'll'lJeJ.:JG1ruru1bb'U'Utlfo11A11~ l'lei.:i 1~-r'U m1m1"il?1eiu bb6'l~ b~'LI'UeJU"il1mhw rnutl1~111rubb6'l~ 1 ~~ eim1 
o/"' 

oW"iJ11ru1"1Jei.:1611irn.:i'Utl1~lJ1rublJ'LI~i'LI?1~ 
' 

?1~1m1tl~'U11A1 (?1~1fl1 K) "il~M€l.:JA.:1~~1~~'U~fl1Vl'U~ 11l 'LI1'UbblK1b?l~"il~1lJ~n1Vl'U~ 11l 'UG1ruqJ1 
'IJ 'IJ ., 

Vl~eimci 1'LI1~tJ~b1m~mlJ 1~'lltJ1tJ€JeJn 1 tJ 1~ci:v~ 1oU?lm'lJeJ.:J'Vl1.:111"Um1~hh~u111 'LI-U'ei @).~ 
'IJ ' 

,, 
1 ·i..m11~'111ru1 b ~l.!Vl~eJ6'1~11A1f11.:11'U~1.:ibVlmnei?1~1.:11 ~r1Tt.nru~1l.!~~1 #1.:i-W. -

P = (PO) x (K) 

p 11A1fl1.:11'U~€JVlL11 CJVl~€l11A1fl1.:!1'Ub U'U.:!1~~"il~l'i'€l.:!~1tJ 1-M~~'\.J~1.:J 
PO 11A1A1.:11'U~€1Vl1l1tJ~e:r~'U~1.:Jtl1~lJ6'l1~ Vl~€l11A1A1"111.:i.:11'Ub U'U.:11~ 

'IJ 'IJ 

zj.:JW'U 11l 'UG11\Jru1bb!K1 bb~ mru 
't o;J d Q.J 2.J I I 

K ESCALATION FACTOR 'VIVlnmtJ cs:'. % briei\9le:i.:1boWlJfl1.:11'U'Vl~€l 
~ d 21 .<::II I .di 

u1m'W:w cs:'.% blJ€l~eJ.:1b1tJnm.:11'UA'LI 

6 
('U1tl'Vll"1'W~ b'Vl~€l.:!tl6'lt.11t1.!flt1.l! 

"" e:irl1'U1tln11bb'1J1.:l'V11.:IV!6'11.:IW11m'l (9) 

" 
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.:J1'Uel1f11':i Vl111t.Jfi\ll'i'1B1f111 b°1i'U ~vl1fl11 h\lb~t.J'U h\l'Wt.J1'\J1r;:t 'Vlel'Wn ~oWn VIB'lh~61111 
v . v ~ 

eJ\9l.J~'Uvi1 ~11b'Ub~t.J11 ~1~11t.JL11 h\lenV111 f16l\11~t?l h\l\11'U -r1 b ll'U~'U bbr;:i~ 1'MV1111t.Jf111111111ti\I 
' 

(9).(9) 1 W~1bbr;:t~enf111'U11"il'U~\1~1m:JJ'W~1VIU1t.J bb~hh111fi\IV1~mb tJr;:i,:i bbr;:t~1~'\J'U 1W~1i11t.J1 uu~b1ru 

(9). \v th~tJ16/JB\lenf111u 11"ilu fiwim:w'U"ii'1V1u1 CJ bb~hh1:w~fowuu'tJ1~tJ1m CJ 1'Wu~b1 ru 

<9l.bf1 W'U'Uvle:JVl~e:J1~'\J'U~1CJ~1\I 1 ~&Jt?l'V!~BeJ\le:J~L'U?i1'U6/Je:J\le:J1f111 b°1i'W vlBU~'UeJ1fl113l vJBn1611 

~1CJ1 wv:J1611V1fobfl~e:J\!Ufoe:J1fl1\3l ~1CJ~B~1 "1£;'1 "1 
v v 

(9) .~ vi 1\l 1~u 1t.Jtl16/Jei-:ien fl 11"il 'U '1\lvi 1\I1~u1CJtl1n 1 CJ'U ei n 

(9).ct ?i1'UtJ 1~ n e:iu~"ii' 1 b U'U~1V1fo e:i1fl 11 bu'W1 ~?i1'U~ &l t?lnuenm 1 tt?l CJ~ e:i,:i ~~1\IVl~eitJ 1~ ne:iuw~e:i:w 
fl'Ufl11ne:J~~1\IB1f111 bbl9ihJ1111ti\lbfl~B\l~n1Vl~Bbfl~e:J'liJBnr;:t~U1111U1~neJ'UVl~B ~t?l~\I b°1i'U ~WVi bfl~B\I 
fle:i:w'W1b1P1e:i1 bfl~B\l~uJ1 bfl~e:i,:itJ-rue:i1m\3l ~t?lr;:t:W"'lr;:t"'l 

'IJ 

(9). b vi1\I b Vf11e:iumm1 ~m1:w ~'Ul'i'n 'Vi1\l"i11ne:i1f111 tt?l CJ1e:iu 1:1.hn'U bf1 b111P11 

beUii'l!Pl':i K = o.kid: + o.G>d: It/lo+ o.G>o Ct/Co+ o.a:'o Mt/Mo+ o.G>o St/So 
'IJ 

kl.@ .:J1'1..!~'I..! V1111CJ'1\I m1~t?l~'U m11'ln~'W fl11'\Jt?lelt?l~'U m1~1?1V1'U'1~'U m1m~CJ'\Jt?leJl?l~'U m1 

6/Jt?l - ti:wut?1€lt?lbbtl'U bzje:i'U flr;'IB\I A'Uflr;:ie:i,:i ~'U~'UJ1 A''Uvi1\I zj,:i~ei,:i1offbfl~ei,:i~m bfl~ei,:iiJeinr;:itJi]u~ 
' 6'f 1V1~'\J fl11t111 ~'U 1 VlVl111CJ f111:Wfi\I n11tl1l~'UVl~e:JV111CJVl~e:J-JM"l5'U ~ij n11f11'\J fl11 

riru~:wu~6/Je:i\11~1?l,r'U 1 bbr;:i~:WoiJe:in1V1'Ut?li6m1t1:w 11:w~,:i:Wm1~ t?leJt?lbb tlu bt?lCJ1 oUbfl~el\l~m bfl~eNiJe:inr;:i 
b ~e:J 1 m~111\Pl1:01'W \Pl1:W~ n1Vl'Wt?l 11 b ~'Ub~ E.11 rlU\11'Wne:J~11\ltl'U'UVl~m ~€J'U6ll6l'\J1~Vl1'U 

"" ~\l.Q'1Vf1111fi\l\11'UU1~bi1Vl EMBANKMENT, EXCAVATION, SUBBASE ,SELECTED, 

MATERIAL , UNTREATED BASE bbr;:t~ SHOULDER 

beUii'l\Pl':i K = o.mo + o.G>o It/lo + o.a:'o Et/Eo + o.klo Ft/Fo 
'IJ 
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ID.ID .:i1'W~'l.H~a.:i vi:1.111:1fi\I \11'W~'U'Ut.n~ 1 viajtl1:1.11 b~CJ\lrl'Wb \J'W~'t.!1VIblJ'W1:i::b-U1:1iJ :u'U 1~A11:1.1vi'W1~ 
~eJ\lfl11 1~ ti1m1B'l11\11:t:Vl11\l~'W1 viaj:u:i::bb6ll:l.J~1tJ~'WciBl:J 'Vl~Bm1~'U'W1~~1\I 1 bbG'l:t:'Vl11i:J1VI b~:l.J~B\111\1 

iifl11fld'UA:l.JAUJ?l:l.JtJ&i'U B\11?1~ bbG'l:t:iioUB rl1Vl'U~15'1.l nu&\1~1:11 -if bA~B\I~ m bA~f)\lnmrn Vl~e) bb 1\IA'U bbG'l~ 1 VI , , , dJ .. ' ' 
'Vl:l.J1l:Jm1:1.111:1.Jfi \1\11'1.J ~'UVi\I \11 'W~ 'W b~ l:J \11:11 bb 'W1 Vl ~B\111.J~'U 1 Vlaj Viiii;r m;ru ~A~ 1 l:J A~ \ltl'U b oWBU B\I tl'U fl 11 

' ,, 
o,1 CV .c::it. i.I O o 
fl~ b6ll1:t:'l''l\l'VIG'l1 l:J'U B\IG'11~l?IG'l\I bbG'l:t:'Vlel\IG'l 1'W1 

boUi;t~i K = o.<i:'o + o.IDo It/lo+ o.IDo Mt/Mo+ o.IDo Ft/Fo 
'Y 

ID.m \11'Wb"il1~1~biJ~i;'W Vlll1i:Jfi\I \11'Wb:U1:t:1:t:bU~~'WV(11'Ll 1:t:CJ:t:'Vl1\l'UWJ1tJ 1'1.l - fli;r'U 'Ll1:i:::1.11ru 

1~bn'W iv nfab:1.1t911 1:1m1'W\11'Ub:u1:i::1:i::b D~e:i 1:1.1\IAzj\l~B\11-ilb'VIA'LlA.ff 'W?l\I ' ... 

1-Ua~1 K = o.<i:'d: + o.@d: It/lo + o.@o Mt/Mo + o.IDo Et/Eo + o.@o Ft/Fo ... 

m.® .:J1'W~1'Vl1.:J PRIME COAT , TACK COAT , SEAL COAT 

K = o.mo + o.<i:'o At/Ao+ o.!Do Et/Eo + o.@o Ft/Fo 

m.ID .:J1'W~1'Vl1.:J SURFACE TREATMENT , SLURRY SEAL 

K = o.mo + o.<0>0 Mt/Mo+ o.mo At/Ao+ o.!Do Et/Eo + o.@o Ft/Fo 

m.m .:J1'1..!~1'Vl1.:J ASPHAL TIC CONCRETE , PENETRATION MACADAM 

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

m.<£' .:J1'W~1tl'W'WfleJ'Wfl~l?l b~~:l.JbVi~fl VIJ.J11:J~\1~1tl'W'WAB'Wfl~l?l~1-ti'b?l1:1.Jb Vl~ fl zj\ltJ1:t:flB'Uli11 l:J 

t91:t:bbfl1\lbVl~flb61''UVl~B~:t:bbm\lm~b'Vl~flfl~1bzjB:l.J~~ (WELDED STEEL WIRE FABRIC) b'Vl~flb~Bi:J(DOWEL 
BAR) b'Vl~fl~~ (DEFORMED TIE BAR) bbG'l:t:1Bl:J~B~1\I 1 (JOINT) ~\ld1Vlmni:JA11:1.J11:1.J~\lbb~'W~'W 
AB'Wfl~m?l~:l.JbVl~fl'l.J~b1ruAB?l:t:~1'W (R.C. BRIDGE APPROACH) ~11:1 

1"lfa~1 K = o. mo + o.@o It/lo+ o.mcf: Ct/Co + o.@o Mt/Mo + o.@d: St/So ... 

l5 
('W11:J'Vlf'll~1 bVl~B.:inmnruAru) 

v 0 , d 
t:Je:l1'U11:Jfl11bb'U1\l'Vl1.:JVIG'ld.:JIP11fl'VI @ ... 
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m.c:r \11'L!vie:i1~u1atl1f!e:i'L!n~{Pl b~~3.l b 'Vl~nbb~~\l'l'L!'th:iwn Vl:l.J1CJti\I vlaflat.m~IPmfhJ b Vl~ n 
v v 

G'i
0

1'Vl~'U\11'Uj~'IJ1CJ'l.J°1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \11'Uj1\J1~'U1cJiJ
0

1 
q Cl C::0: ail q C::0: ~ Q ~IQ.I 

fleJ'Un1{Pl bG'i1:!J b 'Vl~ n \11'Lim\?lfleJ'U m~ bG'i1:!J b VI~ m1\11~u1CJ'U1bb~~'U1b1ru~1\?I fleJG'i~'W1'U 11:1JVJ\l\11'U'U a'Wn 

flernn~~ bG'i~:!Jb 'Vl~ n bb~~\11'Wria'Lin~~ bG'i~m vt~n~'U~ii1tJ bb vu bb~~Gl' n~ru~\11'UF1~1 CJ fl~\! n'U b ~'LI -:i1'Wi.Ja~n 
'V 

(MAN HOLD) vla~aCJG'i1CJb Vl1iai''WVi vla~BCJG'i1CJh.Jciih bU'Utn'U 

K = o.mc:r + o.IDo It/lo + o.CO>c:r Ct/Co + o.@c:r Mt/Mo + o.@c:r St/So 

m. b \11'U bfl1\la~1\lfleJ'Un~{Pl ba~3.J b'Vl~mb~::\11'Ub~el'Ufl'U{Pl~\I 'Vl111CJti\I G'i~'W1'1.JfleJ'Un1~ bG'i~JJ 
b'Vl~n bfl1\IG'i~1\1~1'U11nfla'Un1~bG'i~m'Vl~nflaG'i~'W1'U (R.C. BEARING UNIT) vlab'Vl~CJ:!JfleJ'Lin1~bG'i~:!J 

"' 
b'Vl~n (R.C. BOX CULVERT) vte:ii;1'-:itl11flj\JG'l11\lfleJ'Un~~bG'i~11b'Vl~n bzjeJ'Utl'U~~~fleJ'l,Jn1~bG'i~:!Jb'Vl~n vi1 

K = o.mo + o.G>o It/lo + o.G>c:r Ct/Co + o.IDo Mt/Mo + o.IDc:r St/So 

m.rnl \11'L! bfli\la~1\I b 'VI~ n vtmati\I G'i~'W1'Ub vt~rn1'1vtfofl'Ub~'U-U'1:wt1'U'U bfl1\lb vt~n~1vt-ru~\?l~\I 
u1cPiJj1~1"1J'Ll \?lbb 'll1'UG'i\I bG'l11 'WVJ1bb1\IG'l \I bG'l11vi CJ bG'l11 vi1~ Pltl vt~a\11'U 1F11 \I b vt~ n~'U~iirr n~ru~ 

'IJ 'IJ ' 

ri~1ari~\ltl'U bb~1ll11:!Jfi\l-:11'U~\?l~\I bG'i1 bfl1\lb 'Vl~nG'i1CJG'i\l'lJeJ\lm11 'WVJ1e'.hm..i~~ bb'IA\ltJ1~ b viP11 via 

beU~{Pli K = o.IDc:r + o.G>o It/lo + o.oc:r CVCo + o.IDo Mt/Mo + o.CS::o St/So 

.:::ii Q c:;t d CV I 

cs::.c:r \11'L!fleJ'L!n~{Pl 13.i113.1 b 'Vl~mb~~fleJ'L!n~~fl1flfl~eJ\I 'VlmCJti\I \11'UfleJ'U m~ bG'i1:!Jb vt~nvivtnG'i1'W 

'lJeJ\I b 'Vl~ naamn bbCJ nr\'1'U1ru~1\lvt1n'lJa\l-:11'U~ 1a vi1\11~u1 CJtl1~ 'LI vt~amm1"1J~tJ1::vi1'UtJ1~ nau'lJa\I 

bzja'U zj\lii~tyty1bbCJn~1CJbu'W1~-:11'UF1eJ'Un~~~-:inG'i11bvl1~'W 

tii~{Pli K = o.CS::o + o.G>c:r It/lo + o.IDc:r Ct/Co + o.IDo Mt/Mo 
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= ESCALATION FACTOR 

= ~"l.IU11fl1N'U~b!1flVhh.l"lJei.:itJ-a~L'Vlf1 1'WL~el'W~ci.:i.:i1mL~fil~.:J1~ 
'II 

= ~"lfil11fl1~u~l11flvf11 tl"l.le:i .:i'l.11~ L 'Vlfl 1 m~ei'W~LU~611e:i.:it11~n1~11f11 
= ~"l.IU11fl16iJL:IJ'W~ 1'WL~el'W~lif.:i.:i1'WLL~fil~.:J'J~ 
= ~-uil11fl16iJL:1.1'W~ 1 m~e:i'W~ Ltl~611e:i.:it11~m~11fl1 
= ~"1.1il11f111'a~rimTI1.:i (b.in:1JL'lll~mL'ri!~61iL:1J'W~) 1'WL~el'l.J~ci.:i.:i1'WLL~fil~.:J1~ 
= ~"lfil':i1fl11a~rie:ia71-:i(bh1:1.1b'lll~nm1~6ZiL:1.1'U~)l'Ub~e:i'U~bll~6lfe:i-:i·1.h~n1~':i1fl1 • 
= ~"lfil11fl1L'lll~n 1'WL~el'l.J~!if.:J.:J1'WLL~fil~.:J1~ 
= ~"lfil11fl1L'lll~n 1 'WL~el'U~LU~611el.:JU'a~n'J~';i1fl1 
= ~"l.lil11fl1L'lll~mL~'WL~EJ'U~e.Jil~1 'WtJ'a~L 'Vlfl 1 m~ei'l.J~ ci.:J.:J1'1.JLL~fil~.:J1~ 
= ~"Uil11f11LL~'Wm~m~v'U~e.Jil~ 1 'Wtl';i~L 'Vlfl 1 'WL~eJ'W~ LU~611e:i-:it11~n1~11fl!1 
= ~"l.IU11fl11 LLela~filvi 1 m~e:i'W~ci.:i.:i1'1.JU~fil~.:i1~ 
= ~"lfil11fl1LLe:ia~filvi b 'WL~el'W~LU~611el.:IU'a~n1~11fl1 
= ~"lfil11fl1Lfll~el.:J~n1U'ril~'U~.fi'rusn 1'WL~el'l.J~ci.:J.:J1'ULL~fil~.:J1~ 
= ~"lfil11fl1 Lfl~e:i .:i~mLL'ril~'U~.fi'rusVi 1 'UL~eJ'W~ LU~611e:i.:it11~n1~11fl1 
= ~"l.lil11fl11,j1~'W~L611fil'lll:IJ'UL~1 1'WL~el'l.J~ci.:J.:J1'1.JLL~fil~.:J1~ • 
= ~"lfil11fl!1J1~'W~ L611fil'lll:1Jm~1 1 m~e:i'W~ LU~611e:i.:it11~n1~11fl!1 • 
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