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'!.Jam V1ila"il1 n~ ri'1V1'W1P111'l 'Wm\9l1jj1'W1'1~€J LL 'W1V11-:i'IJiju&i~n~1111ltJ111fl Lb 'in Lihi L-Mu11"il~vi'11 Vf Ln\Pl 

m111'1J'1a1P1Jl'CJ~-:i~'U 
I ii q .J ci q l I D q I 9J . !IV V li OJ D 

m1nar111~a~'W 1uu1L1 ruV111a~'W1.'Ub1P111ei ~nau"il~1P11 b uu m1na'111..:i ~1'1.J "il1~111 a.:i"il1?1V11 
..; .. ..; ..; d ., ';: ., 

f!~'W1'W b 'U l'J..:JVI -aei'Vl1..:i b 'l.J CJ..:immb 'l.J'U b'1'll'VI Ser./ ocf.-G) 61!..:ia11111~1'1.J'U1Vf 'Wn'l.J11VJn'll e:i~Cl1'W'W1'\/f'W~'ll'W11Pl 

Hl.o::>o-c;::'c;::' 1ti1 Vf~€J\9l111~~11..ij 1..:J ri'1Vl'U\Pl\9l1:Wfl11:1J'11 b U'U 'W~eJ:IJ~-:J~eN\9l'i"J'il6'18tJ ~ bb'1 u1-,. ..:J~fl'b'1 b Vlei ~luflm'W 
~ LL~..:iLL1..:ibba:::'IJaa1P1nCJl'lffe.i1P11~c.Jtn'11m-li..:i1uatj 

a~'W1'Wb~11ri1u~b uu 1d! V1~m'11'W~ b uu b Vf~n vj'~u..ij1~"il ~~ ei.:i~IPI m1~eieiani.116'1.:i11Bu 1 Vf nu v 
IJ II ~ 1J 1 V .cil.J ii I LI ~ 21 ii 1 V JI I .J ~I 't I.I 1 tAJ v..::.,q CU 

b1il1Vf'U1'Vl'lleJ.:Ji:.J11"il1-:J ru 'V161!..:Ji:.J"J1"il1.:J"il~b1Plbb"il.:J 1'l'Vld1'U f)1'j)eJ\9leJ11€J?l~'WTU61f..:Jb u'U b1l\9l'1€Jt'l ,,, b'!l1'5\9lt'lbfl1 
v v " 

bf!:IJ €J1~~tJ~'W ih b iJ'U 1~~ei fleJ'W n~\Pl 1 ~~eJuri1u~ b iJu13Jaan ri1Vf~'U6'11u~ b U'Uflaun°il'l'll8.:Jfl~'W1'U b~11Vi.:i1'1111P1 
~m -U611u'IJ1~neiu 1m.:i6'1~1..:i1 VI~ ~-r'U~1-:i~ei.:i~t'l m'i~eJmm 1 Vf L U'U?1:1JuM'llei.:i~fo-.il1.:i 

61t'W1'Wb dEJ.:i ,,,~e:iV11.:i b ~EJ..:i;..:i~-ru~1..:i~vi61~1~~u ~-ru ~1-:ib iJ'U~1CJ~e:iae:im u'UaiiuM'lle:i..:i v v 

~fo..ij'1,:i b 'Ub~eJ 1ti1v\'1nTH'l~1-:J~.:JrleJ6'!~1..:J\911:1Jl.h~fl1f'l-O'b6'!~"il bDIPln1'i'iJ)1"iJ'j 1~bba"J 
v 

6 
(·1..rn.1'Ylf'l'W1 iV1~fo..:in~1:11rul"lru) 

Vo d 
~mirrnm1Lb'll1..:J'Vl1'1Vf'11.:imm1 @ 
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--------------------·---------------------------------------···-----------·---·-·-·---------·-------···------------
-............................................................................................................................................................................................................................... 

(9)@).~ ···········································································-----------·····················--····-

(9) (9). ~ ...................................................................... - ...... - ............ - ........ : ............ - ............ - .......... - .... - .......... - .. --- .............................................. - ........ .. 

-.................................................................................................................................................................................................................................... 

1 'Wmru~~ei.:1~1P1V116i1tl' rN1'W bb~~~~n-&1ri~11 ~-ru-.il1.:i"il~ ~ ei.:1~1P1v111 ~bb~1 bG'l~"il.fl1 tJ1 'W 
" ~er i''Ll tl''U ~.:i bb~i''W~.:im:i.J 1 'Ll~t1Jt1J1 bL~~"il ~~ei.:i~VJ 1 ~m ~VJ1 Lb~~bL?1.:i?1i1.:i\Plnei111'1'Utl1m.J1.nri'U~lnri\P11:1.1rn~ 

' 
LLrlmru ei~.:i ?1m'U~~"il~nei?1-S'1.:iV1~ei~V1V11iTun.:11'U LL~~~~n.a-1ri~11 "il~~ei.:i\vi'-r'Um1m~'Ll'lleiu"il1n 
SI I !U I 

m1"il1.:inei'U 
" 

~1u..ij1.:ii'.ivru1~~111vr1~tieJ'Ll ~u riB'w"ll'Ll1111Lri~ei.:1tJ'U~~iJm.1n-J1 l!>,~oo ~. ~. ~i'.i?lmw1-U 
" . 

~1'U\$1~ 1111 eJ b U'U1ti CJ 'U ~1 vr~vr~ ei "i!VJ'VI~ Lu V'Llm Lb"' 1 hl Lii'Ll (§) tJ 1111 vtl'u '1.:i1'Ll b~:1.1vi°1.:i 1'W m:1.1~t1J t1J 1 

~1'Ll1'W _____ :-_______ ri''Ll w 1a:1.1wi! n .:J1'UeLJ'U 1~G'f1V1-ru b-<ii'1vri11~"llti.:I m:1.1'Vl1.:1 'V1611.:J 1'Llfl11f11'U\Oll.l.:J1'U-<ii'1.:1 b vrm 

na6'1-S1.:ivr~ei"' ~w1'U m:1.1~t1Jt1J1 ~.:i bb9i1''Ub~:1.1.:11'U"il'U 1.L~1L?l~"il 1VJ tJ~fo-<if 1.:ib u'U~aein~11-u~1tJ L~tJ1nu 
~Q.JJt .ql{QJ 1.o::!il I~ I 11 IJJ II CU cut QJ 

'U1:1.J'UL'llmw~.:i'U1l.l'Uvt~ei~'W ri1ei~ bVl61 m"llei:1.1 f11"il1.:J bb~~mm.:1L1m"llB.:l'W'Llfl.:l1'W"ll'U'Vl.:J ....•.... : ........... fl'W 

bL6l~~fo~1.:i~ei.:i-ru~111'llei'U 1 'Wmru~ bn111m13..1 b~eJvr1eJ vr~ei eiu°i bvtt>JB'ULfi1P1~'Ll"il1nm 11-ii'~f.1 eJ'Ll~~.:in~11 hJ·;h " . . 
... ~ ..,..¥~"' ,,.J . .. ...it.Ir' 

fl11:l.JL6'1 tJ'Vf1tJ'U'U"il~ bMl"ll'Un'U b"il1'Vf'W1'Vl"lleJ.:ln1:l.J'V11.:l'Vl~1.:I 'Vl~eJn1:1.l'Vl1.:IVl~'N bb61~ b'We.J ~~ beJ'll'U"lleJ.:l'Vl1.:I 

~1'llfl11 t>J1:1.1i!tJvttl'.:i~m:11i!rn1'Ub6l"l115fl1~f1t1.!~~~:l.l'U\Pl~ ~ ?I~ .ol!>om/ ~l!>®l!> 6l~l'U~ @)c;i mn~1fl:l.l ®ct\~:Hri 
n'.i:l.J'V11.:l'Vl611~6'1~1'U?i'Vlt"il~LLffi"llLrj:l.JL~:IJL~eJ'U1"llvt~8~1.:Jrrt1)t\J1t>l13.J~L~'UG'f:l.Jf11~ 

6 
('U1tJ'VlPlw1 m~ei.:in~v1rul"lru~ 

Va d 

~eJTW1eJfl1~bb"ll1.:l'V11.:JVl~1.:lt>11n'V1 l9l 



-ct.-

m1tJ~'ll11fl1f11..:i1t1rh1a~1..:11Pl1lJ~1Pl1rn1tJ~'U11fl1~-:i1~'41 t1-irei @).ct \I ~u1m 1 m t1mru~Fi1.:i1t1 
I 11' .c:!il ~ J . 

nm'!11.:iavia..:1V11m ~lJ'1J'U 

@). m1'1Jm~t1 b ~l.lfi1-:i1'Utieia ¥1..:11J11:1Jftryry1bb 'U'Uu 'l'U11fl11~if b U'UV!u1Yl'1Jei..:i~'t'll..ij1..:1Yl'iJ~~ei..:i 
., .J " ., 

b~cm~ei-:imt:J1 'Url1V!'UVI ~o 1'U U'U~\lbb~1''U'Vl~~'U..ij1.:i1~6'1.:il.lei'U\11'U\11Vl~VIVJ1CJ V!1n~'Utl1'Vl'UVlil1 iJ bb~1 
~fo..ij' 1-!l 1llil~'VlcrYl'iJ~b~t:Jn~ei-:ib~'W b ~:1JFJ1-!!1'W rim'l~1..:1'iJ1n~11~1..:i1~fln~ei 1 \J ua~mruvl~-J1..ij1-:i"J::l'i' ei..:i 

b~t:Jm~'Ufl'U'iJ1 n~fo~1..:i 1 ~~-J1..ij1..:ivlb U'WFJftfl 1fl 11~rn~vm~'Wflt1\11n~'l'U..ij1..:i 1Vlm ~1 'Vl~ei 11X-Xnfi1..:11'W'1JB..:1..:11M ~ ~ . ~ U~D~ ~ 

~ei 1 tJ 'Vl~ei 11A-Xm~'W\11n-v1"'ntJ1::ti''Wftf!JfY1 bb~1bL~mru 

' ' Cl 0 Cl Q dl I q, o:::ir. .c:!il Cl ~ df I.IQ./ 11 

l!::l. m1~'iJ11ru1m'U1rub..:i'W b~lJV11eia M bba~n11'iJ1CJb\l'Ub~:l.lV!1m 'H.Jm.:J'Wfl'W\11n~1'U'iJ1..:1 1'11:1.l 

b~eJ'W b '1J'1Jei.:iirryry1bb 'U'U\J-r'U11fl 11~ ~ei.:i 1~~'U m1m1'iJG'leJ'Ubb'1~b ~'U'lleJ'U'iJ1n~1un..:i'Ull wm rubb6'l~ 11X~eim1 
~\I 11t\J1'1J el..:! '11 u M'UU1~:1J1 rub U'W~~'U~ {OJ 

o I"' ( I ) IJ .J.J V .J o ~ ~ V IJ G .J o ~ !:'l .... 
~1'11fl11u1'U':i1fl1 ~IPl 1fl1 K 'iJ~VleJ.:Jfl..:i'Vl'Vl':i~Vl'U'Vlfl1'Vl'WVl b1 b 'W1'W bbm bG'l':i\!Vl1:1J'Vlfl1V!'UVl b 1 b 'UG'lf!JfY1 

V!~eJ mci L 'W':i~t:J::rnnvlm:w1~'1J t:J1cieiein 1 tJ 1Mm1:: 1 oif\1(P11'lJeN'V11..:111'1lfl11vi1~1::'411l 'UeLJ'ei @"l.et 

u1:: b.f1YJ..:I 1'U rfa G'tf 1..:i bba:: ~(Pl ';jm-u O'UftQ!q/1 wuv u fo11 fl1b~ 

L 'Ufl1':i'W\11':iW1 b ~:IJ'Vf~el6'lVl':i1fl1Fl1.:J1'U~1..:I b 'Vf3.J1 rJeJG'f~'N11XF\'1'U1t\J(P)1:1J~(P)';j ~.:i-d. -
P = (PO) x (K) 

p 

PO 

K 

= 

11fl1Fi1..:i1'W ~eiV1iJ1t:JV1~ei11 fl1Fi1.:i1'W b U'W.:J1Vlvl'iJ::~eNlii1ci 1 ~~'l'U~1..:i 
':i1fl1Fl1..:11'W ~ eiviiJ1 civi~1\J..ij1,:i tJ1::m'l b~ Vl ~el'~1fl1 fi1..ij1,:i \11'U b tJ 'U\11VI 

OJ 'lJ 

zj.:i1~'ll1n'Wftf!Jf!J1bLa1bb~mru 
d1t1 !I cJ I.I ~ I 4 

ESCALATION FACTOR 'Vl'VfnVl1CJ ct.% b:!.JeJVleJ\lb~:l.lfl1\11'W'Vf':ieJ 

6 
(tJ1CJ'Vlf"lw1 L 'Vl~ei--:in'1CJ1ru~ru) 

~ei1u1 EJfl1':iLL'll1.:i'Vl1--:iV1m\lllnn~ "'. 
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'1TU€11fl1"i V1111tJti'1~'JeJ1fl1'S L'li'U ~vl1fl1'S h'IL1tJ'U b'HVrn1U1'1 ·vrn~n ~~n VleJU'S~"QlJ 
5~..Uuw5 ~l.lL 'UbGUtil.l G'l-s~11t1.J1 1-s'le.nV11-s F1~.:i1G'I~ · 1-s.:i\11u ~1 bllu~u m1~1 ~V1mt1m1l.l-s1l.l'1.:i 

' 
<».<» 1 'WvhLLri~e:i19'1T~·u"i"il\luti.:ii:11ml.lu1il1V1il1t1 LL{;l1:i.J-s1ufi.:iV1~eiLb tJri.:iLLm~-s~uu 1vJvhmti1 uu~L 'Jtu 

m.l!:> tl"i~tl1'1le:J.:Je:J11"l1"i'\J"fil\l'Ufi.:ivlm:1.J'Ulii1VflJ1tl bb{;l LU"i1:1.Jt1-.:i"i~Uutl"i::tl1mt1 L 'UU~b 'HU 

Gl.m wuuYleiV1~e:i"i~uu611t11'11.:i 1 ~~~V1~e:i~.:iB~'turiTw'1JeNmfl1"i LeU'U vh:itlfomrnfl vle:in161J 

'11ti 1'WYl1?!1V1-rrnfl~'f:l.:itl-rumrnfl G'l1H~BYl1 "1'1 "1 ., ., 
Gl.cs:'. 'V11.:J"i~U1Htl1'1J'fJ.:JeJ1fl1"il\l'Ui1.:i'Yl1.:J"i~\J1tl'W1.f11tJ'UeJn 

m. cf ri1'Utl"i~fi'EJ\J~"ii1b lJu51V11'U eJ1 fl1"i bU'\'l1~~1'U~~~n\J'EJ1fl1"i b~ tii;i'e:i.:i G'l~1.:JVl~eJtl"i ~n'f:l'\J'l'l~'EJ:l.J 
nurn-sne:ii:1~1.:ie:i1R1"i LL~1:i.ln:1.Jti.:iLR~e:i.:i~mV1~mfl~ei.:ii'.i~n'1~tl1mtl"i~ne:iuV1~ei ~~~.:i L'llu i9vhlJ Lfl~ei.:i 

.q d' ~ ~ .,d al CJ Q.I 

fl'f:l:l.J'l'l1bl'l'f:l"i bfl"iel.:J~\J'U1 bfl"i'f:l.:J u"i'\Je:J1f11fl 'l'l~fl:l.J "1fl"1 

Gl.b 'VJ1.:JbVl1"i'fJ'\JeJ11"!1"i ~'Ut1:1.J ~'U~n 'IA1.:il\!1n'f:l11"l1'S b~H"i'fJU1:i.lLfl'U Gl1 b:l.Jl'l"i 

1-if~l'l"i K = o.l!lcf: + o.G>C:: ltflo + o.G>o CttCo + o.c£'o MttMo + o.G>o StfSo 

l!l.G> '11t.!~'U Vf:l.J1Hti.:J fl1"i'/li;J~'l.J fl1"i~fiQl'U fl1"i\J~eli;t~'U f11"i~~vtiJ1Qi'U f11"ibfi~HUi;teJ~~'U f11"i 

'!J~ - ti:J.JU~eJ~bbtl'W b~eJ'U flf!eJ.:J fruflriei.:i fl'Uf~'WJ1 ~'U'V11.:J ~.:ii;i'B-.:i1-U'LR~ei.:i~m bfl~ei.:ii'.iBnritl{j'U'~ 
' G11vi 1'u fl1"it1:1.l ~'U 11Xvim ti m 1ufi.:i fl1"it1:1.J~'WV1~eJ'VI "i1 tivt ~B1a ~ ~u ~i'.i fl1"ifl1'\J fl:l.l 
~ru a:1.Ju~'1JB.:i1a~pr'LI 1 Lba~i1-U'Bri1V1u~1i5m"iti:1.J n:1.J~.:ii1m-su~er~bb il'W 1~i:J1 <U'Lfl~B.:ilijn"i Lfl~B.:iiJe:ina 

<!/ '.:'1 ,, d 0 '1 .., I ,,. ., ., .., ""' <!/ 0 I 
b 'V'leJ 1 VI b~:l.J1\9l"i:01'Wl'l1:1.J'Ylf11Vf'Ui;J n b 'll'Wb~i:J1nu.:i1'\.Jneim1.:iti'U'UVl'Stlb '!JeJ'W'llfl u"i:::'Vl1'U 

... ~.:id11Xnuti.:J\11'Wtl"i~b.f1'VJ EMBANKMENT' EXCAVATION' SUBBASE ,SELECTED, 

MATERIAL , UNTREATED BASE bLri:: SHOULDER 

1-fi'~l'l"i K = o.GTlo + o.G>o It/lo + o.c£'o EtfEo + o.l!lo FtfFo 

6 
('W1ti'Vl9'i'V'l"i LV1~eJ\lnrimru11ru) 

eJel1'U1Hfl1'5LL'1J1'1'V11\IVlfl'HIPl1fi~ <9l 
" . 



-·-. 

-b-

l€1.l€1 .:i1tJ'i1'Wb~~N ·mnCJii.:i .:i1ui'.iu'lJ'U1~ 1 V1aji11a.J1L~CJ.:in\1b ~'U~tJ1VibiJ'Uwb uCJu '1'U1;Jm1l.JV1'U1~ 
l'1 eNf11'J 1~ CJb u-tleJ.:i11.:i"J~vt11.:iiit'U 1'Vlaj'1~bb611l.l~1 CJVt'U ~eJCJ Vl~fl f1'j'J ~'ll'U1~ ~ 1.:i 1 bb'1~'Vl'J1CJ1 Vi L~l.l'!leJ.:i11.:i 
iim"Jfl1u~l-l ~ru ?la.Ju&l'll eJ.:i1?1 ~ bb'1~ii.Uein1V1tJ~1crtJ~u~1~ CJ1 .ff bfl~eJ.:iiij m bfl~fl.:iilfl n'1 Vl~mb 'J .:ifl'U bb'1~ 1 Vi 
Vl:l.J 1CJfl'J 1l.l 'j'Ja.J ii '1'11'U'M'U~ .:i '11 'UVt'Ub~El'I CJ1 bb 'U'J Vl~fl '11'U Vt'U 1 Vlru~ i1~n'l!ttl.!::fl~1 CJ fl~ 'ltl'U b ~'i.lu eJ~n 'I.Jn 1'J ., 

' II QI v Q .11 0 0 

n ~ b6ll1~'W'l'Vl'11CJ'llfl'l'11~ 191'1\l bb'1~'Vlfl'l'11tJ1 

i..Y~111-. K = o.cto + 0.1€:10 It/lo + o.l€Jo Mt/Mo + 0.1€:10 Ft/Fo 

l€1.m .:i1tJb~1::-.::bufli1'W V1:w1CJii.:i \l1'Ub'11~1::b'Li~i'.i'Uvi'11tJ 1~CJ~Vl'N'lltJeJ1CJ 1tJ - n~u tJ1~:w1ru 
1lJLii'W ® ii1m:wl'l'J CJm1wn'Wb'11~'J::bu~~ La.J\lfl~.:il91eJ\lboifb'Vlfl'Wfl.fftJ~.:i 

i..Yml'l-a K = o.ct~ + o.G>~ It/lo + o.G>o Mt/Mo + 0.1€:10 Et/Eo + o.G>o Ft/Fo 

d V1:1.rmv1 m .:i1y1111.:i 

m.@.:J1'W~1'Vl1.:J PRIME COAT, TACK <;OAT, SEAL COAT 

K = o.mo + o.cto At/Ao + o.l€Jo Et/Eo + o.®o Ft/Fo 

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

K = o.mo + o.G>o Mt/Mo + o.mo At/Ao + 0.1€:10 Et/Eo + o.G>o Ft/Fo 

m.m .:J1'WN1'V11\I ASPHAL TIC CONCRETE , PENETRATION MACADAM 

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

<> ';;!<>A .,._ ,,,.,joi., .. A .J.I "' 
m.~ .:J1'1JN1tl'Ll'LlfleJ'lJn-:il'lba'j1Jb 'Vlfln 'V!:J.J1CJt:Nt:-J'Jtl'U'Uflfl'Wml'l 'Vl b 'llbG'IW b '11!'1f1 611fo 'J~f1eJ'U~1 ti 

R"'"" R ,,.,J_( ) R4( t'l::bbn1\lb'Vl'1nbG'l'UVl'JeJl'l~bbf11\lm~b'V1'1f1f1'11b'llfl:l.Jl'l~ WELDED STEEL WIRE FABRIC b'V!6'lnb~eJEJ DOWEL 

BAR) LVl~n~~ (DEFORMED TIE BAR) bb'1::1eJt1\JleJl'11.:i 1 (JOINT) ~.:ill1vt'Vl:l.J1Elfl11l-l'J1a.!tl'lbb~'W~'U 
fleJ'Un~l'lbG'l~mVl~f1'1.J~b'Jtl.!fleJG'l::Vrn.J (R.C. BRIDGE APPROACH) ;J··rn 

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

0 
('W1ti'V1?1'\l\J"S bVl~eJ\l n'1t11ruA ru) 

' 
~rl1'W1tlf111bb'lJ'1\lVl1\lV!'11\ll'l1nvl m · 
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I ~ .c:I c::a." lo.I ~ I -c:::i q ~ 
m.ct' .:i 1'W'Vlil ':i::u 1v'IJ1 flil'Wn':i\91 La1:1JLV1filflbbfil::.:i1'W'1.rnwn 'Vl1l1Ern\I 'Vlei fleJ'W m1PH6'1111 b 'Vl'1 n 

0 QJ ~ ii 

6'11'Vl'HH1'\.J1~U1CJ\J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \11'l.J11\11~U1t1i11 
.c:;1 ~ ·c$ . Q ~ d: t' ~ t I CV 

mi'Wm\91 b6'11JJ b 'Vl'1 fl \11'\.J 1'111'lfleJ'Wfl1\91 b6'11:1JbVl'1m"1\11~U1 CJ'l.J1bb'1~'U1b'HU"111'1fleJ6'f~'W1'\.J 111l'Vl\l.:J1'\.J'U eiwn 
-e:1 .c:. c=' .ci1 .c::i. ~ cJ d.c::::1 a I u 11 c:t QJ 

flt1'Wt111?l b6'11JJ b 'Vl'1 fl bb'1~\11'UfleJ'Un11?l b6'111lb Vl'1fl eJ'W'V11li u bb uu bb6'1::'1m~H'\Jt\11'Wfl'11CJ fl'1'1fl'W b "li'W \11'\.Ji.Jei wfl 

(MANHOLD) vlei~eiCJ6'11tlL'V11~wt-1 vlei~eit1?11t11'WVJ1 bU'U~'U 

1.Ua\91-a K = o.mct' + o.klo It/lo + o.G>ct' Ct/Co + o.G>ct' Mt/Mo + o.G>ct' St/So 
" 

m.b ..:11'-I Lfl':i..:la~1..:lflil'l..m~ma~11b'Vlambfil::.:i1'1JL~B'l.JO'l.J\91~..:I 'Vl1J1CJn\I 6'f::'Vn'lJfleJ'l.Jfl~\91b6'1~1J 
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