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.Q .::f Cit. 2.1..:::i.. .d QJ~ 
~.@ -!11'W~'W Vl:W1CJtl..:J fl11'lJ\71\7\'W fl111?lfl\7\'W fl11'U\718\71\7\'W fl11'lJ\7\Vl'W1\7l'W fl11bfl6iCJ'U\718\71\7\'W fl11'lJ\71 -

' ' ' 
t1:W'U\7\B\7lbb'll'W bzj8'W A6i8..:J fi''WA6lm fi''WrY'Wtl1 fi''W'Vl1..:i zj.,:i~e:i..:i1oifbA~e:i..:i~m bA~miie:inGiLJ{jLJ'&i 

G11vt~'U fl11t1:W~'W 1 Vf vtm CJ A11:w'1..:i m1t1:w &1'Uvt~e:i'Vl 11 ff'v'l~81 G'l \715'W ~:n m1m'UA:WA ruG'l:wLJ'&i'lJ 8..:i1 G'l \7\tT'W , 'l q q 

I bb6i::::i1-1le:iri'1vt'W \7115n11t1:w 11:w~..:i:i1 m1'U \7\B\71 bb Li'W 1\71CJ1 oif bA~e:i..:i~ m bA~e:i..:iii8 flGi b~e:i 1 Vf1.~m1?11J:i1'U1?11:w~ri'1vt'W\71 H 
b '1i'Wb~ CJ1tl'U..:J1'Wri8G'l ~1..:J t1'W'WVl~ e:J b zjtl'W"llGi LJ 1:::'V11'W 

~..:id1Vf11:wt'i..:i..:i1'ULJ1:::bfl'Vl EMBANKMENT, EXCAVATION , SUBBASE , SELECTED ,MATERIAL, 

UNTREATED BASE bbGi::: SHOULDER 

1iJ~~1 K = o.mo + o.®o IVlo + o.cs:'.o EVEo + o.~o FVFo 
'lJ 

~.~ .:i1'W~'Wb~~.:i vt:w1CJ'1.:i ..:i1'W~'W'lJ'U1\711vtaj'l11mb~CJ..:in'Wbll'W~'W1Vfbll'U1:::biJCJ'U "il'W1~A11:wvt'W1~~8.:im11\7\CJ 
1'W"ll8.:i11..:i1:::vt11.:i~'W1 vtru"il::: bb 61J:w~1CJ~'W~8 ci vt~e:i m1\7\'lJ'U1\71 ~1.:i., bbGi :::'V111CJ1 VI b~:w"llm11..:i:i1 m1A1'U A:wAru?l:wLJ'~'llm 

O.I I q " 

1?1~bb6i::::i1.LJ'8ri'1vt'W\7115LJ{iLJ'~1\7\CJ 1oif bA~e:i.:i~m bA~e:i..:iii8n6i vt~mb 1..:iA'U bbGi::: 1 Vfvt:w1CJ1°111m1:w'1.:i-:i1'W~'W~-:i -:i1'W~'Wb1CJ.:i 
CJ1 bb 'U1 Vl~e:J.:J1'W~'U 1 vtaj~:iJi;j fl~tu:::f\i;\'1 CJf\~..:J nm~ e:JlJe:J..:J n'W fl11fl\71 b6ll1:::-W'..:i'Vlm CJ'lJ8..:J6i1\71\?l~..:J bb6i:::Vl8.:JrA'1tl1 

1iJ~~1 K = o.cs:'.o + o.~o IVlo + o.~o MVMo + o.~o FVFo 
'lJ 

~.m .:i1ml\11:::1:::bu~Vi'W vt&.rnJ5..:i ..:i1'Wb"il1~-a~bD\7\~'Wvi'11 u 1~1:.J~'V11..:J6ll'WtJ11:.J 1 u - ni;r'U '\J1::::w1ru 

hlbfi'W ~ fi1m:w1?11 CJflb1'W..:J1'Wb"il1~1~bD\718 b:W.:Jflzj..:i~e:i..:i1oif b'VlflilA~'WG'l..:J 
' 'lJ 

1-Hiil~'a K = o.cs:'.c:t' + o.@c:t' IVlo + o.®o MVMo + o.~o EVEo + o.®o FVFo 
'lJ 



- lmn -

m.@.:11'UNTVl1.:i PRIME COAT, TACK COAT, SEAL COAT 

1-Ham K = o.mo + o.<S:'.o At/Ao+ o.!§'.lo Et/Eo + o.@o Ft/Fo 
'I.I 

m.!§'.l.:11'UN1'V11.:i SURFACE TREATMENT, SLURRY SEAL 

1-Hm\91-a K = o.mo + o.@o Mt/Mo + o.mo At/Ao + o.!§'.lo EtJEo + o.G>o FtJFo 

m.m .:11'UN1'V11.:i ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1-Hm\91-a K = o.mo + o.@o Mt/Mo+ o.<i:'.o At/Ao+ o.@o EtJEo + o.@o Ft/Fo 

m.<i:'. .:11'UN1 rt'U'Ufle:J'l..!n~\91 blil~aJ b 'Vi~n Vim tJ~\I ~1 t1'W'Wfle:J'W n~(91~1 ·ii'b?l'1m VI~ fl zj\l'Li 'j:::: ne:iu ~1 tJ(91:::: bbm\I b VI~ m?i''U 

Vl~e:J(91::::bbm\lm\9lbVl~flfl~1b~e:J3.J&l\91 (WELDED STEEL WIRE FABRIC) bVl~flb~eJtJ (DOWEL BAR) b'Vl~fl~\91 (DEFORMED 

TIE BAR) bb'6'i::::'je:J tJ ~ e:i~ 1\11 (JOINT) ~\ld1 ~Vl3.J1 tJ fl113.J'j13.Ji1\I bb~'W~'UfleJ'U tl~(91 b?l1mVI~ n'U1b 'dru fleJ?l::::t"l1'W (R.C. 
21 

BRIDGE APPROACH) \911tJ 

1oU~\91'a K = o. mo + o.@o It/lo + o.mcr Ct/Co + o.@o Mt/Mo + o.@<r St/So 
I ~ .c::I. ~ C::C: IQJ dil d ~ ~OIV ~ 

m.cr .:i1'U'Vle:J 'j::::'lJ1 CJ'l..!1 fleJ'l..!n-a~lba-aaJ b 'Vi6'lnbb6'1::::.:11'U'Ue:J'Vl n Vim tJt1\I 'Vle:Jfl e:i'Wm (91 b?l'j:!Jb V1'6'1 fl?l1Vl'j'LJ\11'U'j::::'IJ1tJ'W1 

(PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \11'U'j1\J'j::::'IJ1cJLl1fle:J'Wfl~(91b?l1mVl~fl \11'U\911\9lfle:J'Ufl~(91b?l13.J 
~ ~ 4::t. ~ I Q.I d <:::II. t:2: .c::i .::). ~ d d.c:::i1 

b V1'6'1m1\J'j::::'IJ1tJ'W1 bb'6'1::::'U'jb1 rum \91 fl e:i ?I:::: t"l1'W 'j'"J 3.J'Vl\I \11'W'U e:it"l n fl e:i'W fl';i(91 b?l'jaJ b V1'6'1 n bb'6'1 ::::\11'W fl eJ'W fl';j(91 b?l'jaJ b V1'6'1 n e:J'W'\113.J 

'jUbb'U'Ubb'6'1::::i;rn~ru::::\11'Wfl~1tJfl~\ltl'W b "li'W \11'WDeJ~fl (MAN HOLD) vie:i~e:iCJ?l1tJ 1 'Vl'jflt"lvl vie:i~e:JCJ?11CJ 1 ~vh bll'WIX'W 
" 

1.Ua\91-a K = o.mcr + o.!§'.lo It/lo + o.@cr Ct/Co + o.@<r Mt/Mo + o.@<r St/So 
'I.I 

m.b .:11'U bfl'a.:ilil~1.:ifle:i'Un~\9l blil~3.J b 'Vi~nbb6'1::::.:i1m~e:i'l..!n'U\9l~.:I VlmCJ~\I ?t::::t"l1'Wfle:J'Wfl~(91 b?l'13.J b'VI~ fl 1fl'j\J?l~1\I 
ii1'U'j1flflffLifl~(91b?l'13.JbVl~flfle:J?t::::t"l1'W (R.C. BEARING UNIT) vimVl~tJ3.JfleJ'Wfl~m?l~3.JbVl~fl (R.C. BOX CULVERT) Viel 

5\ltl1 bfl'j \16'1~1\lfl e:J'U fl~(91 b?l'13.J b VI~ fl b zje:J'U tl'U (91~\I fle:J'U tl~(91 b?l1:!Jb VI~ fl vJ1 b VJ tJ'Ub ~e:J fleJ'W fl~(91 b?l13.J b VI~ flbb'6'1::::~\I ne:i?t~1\15'W~ij 

1-tla\91-a K = o.mo + o.@o It/lo + o.@cr Ct/Co + o.!§'.lo Mt/Mo + o.!§'.lcr St/So 
'I.I 

m.ml .:11'l..! 1fl-a.:ia~1.:ib 'Vi~n Vim tJ~\I ?1::::t"l1'Wb'VI~ ncl'1wfofl'Ub~'WoLJ13.Jt1'W'W 1m\I b Vl~ncl'1V11''U &\\91~\llJ1tJ"il'H'iJ'j 
"lltJ\91 bb "lJ'd'W?l\I b?t11 ~Vh bb 'j\J?{\I b?l11'VI tJ b?t11 'Vl'jVJ\"1LJ Vl~eJ\11'W 1fl'j \lb VI~ n5'W~iJi;r tl~UJg;fl~1CJfl~\ltl'U bb~hh13.J~\l\11'U 

" " ' &\\91~\I b?t11fl'j\lb V1~n?t1m'1\1"1Je:J\lt11'j 1 ~~1~1tJ(:.J~(91 bbvl\l'lJ'jg;b 'Vll"11 'VltJ 

1.Ua\91-a K = o.!§'.lcr + o.@o It/lo + o.ocr Ct/Co + o.!§'.lo Mt/Mo + o.<i:'.o St/So 
'I.I 

'Vi3.J1\91~ <i:'. .:i1'U"ll6'l'lh::::v11'l..! 

G:.cr .:11'1..1\0leJ'Un~!PI 1:1.h1aJb 'Vi~nbb6'l::::flei'l..!n~\91m\9lfl6'leN Vim tJ~\I \11'WfleJ'Wn~m?t'13.Jb VI~ n~V!n?i1'W "1leJ\lb VI~ n 

e:ie:i nm bbtJ nl°l1'W 1ru~1\IVl1 n"1l e:i \l\l 1'Wt:J 1 CJ 'VI 1 \J'jgj'IJ1ml1 ~'W Vl~e:i m fl 1 ';i"1l'6'1 'Li 'j::::'\111'1.J 'Li 'j:::: n e:i'U "1leJ\I b zj eJ'W 6/i\liJ~ t1J ty1 bbtJ n 
., 

I d Q.I I I Q.I 

"il1tJ but"l1::::\11'WfleJ'LI m(91 \91\1 nm1 b 'Vl1'LI'LI 



- \v~ -

boUt=f\Pl"ci K = o.~o + o.G>ct'. It/lo + o.1€lct'. Ct/Co + 0.1€10 Mt/Mo 
'IJ 

~"Uil"ci1fl1vif11u'uu\Pl1:1Ja\Pl"civit .Unui;lruru1 bb uutl~u"ci1fl11~ :5'~v\'1~u 1~an"ci::'Vl"ci1.:i~1w"Uv 
V CD ID 

K = ESCALATION FACTOR 

It 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

Gt 

Go 

At 

Ao 

Et 

Eo 

Ft 

Fo 

A Ct 

= ~6Uil"ci1fl1~'U~b.nfli1 b U"!JeJ.:Jtl"ci::b'VIA b 'l..!b~eJ'Uvici.:i.:i1'1..!bb~~::.:i1~ 
= ~6Uil"ci1fl1 ~u~1.n fli11 tl"!leJ.:Jtl"ci::b 'VIA b 'Ub~eJ'l..!vi bU~6UeJ.:Jtl"ci::n 1~"ci1 fl1 

'IJ 

= ~6UU"ci1f11~b:IJ'W~ 1m~emvici.:i.:i1'Ubb~~::.:i1~ 
= ~6Uil"ci1fl1~b:IJ'U~ b 'Ub~eJ'Uvibtl~6UeJ.:Jtl"ci::f1'J~"ci1fl1 
= ~6Uil"ci1fl11a~rieia~1.:i <'1.l1n:1.1b'Vl~nbb~::~b:1J'W~) b'Ub~ei'Uvici.:i.:i1'Ubb~~::.:i1~ 
= ~6Uil"ci1fl11%1~neJ%1~1.:i <'ll1"ci1:1Jb'Vl~mb~::~b:1J'U~)tm~eJ'Livibtl~6UeJ.:itl"ci::n1~"ci1fl1 
= ~6Uil"ci1fl1bV1~n b'Ub~eJ'Uvi1i'1.:i.:i1'Ubb~~::.:i1~ 
= ~6Uil"ci1fl1b'Vl~n b'Ub~eJ'Uvibtl~6UeJ.:itl"ci::n1~"ci1fl1 
= ~6Uil"ci1mb 'Vl~mbN'Ub~auvi~i'\\Pl 1 'Utl"ci::b 'VIA 1 'Ub~eJ'Uvii;i.:i.:i1'Ubb~~::.:i1~ 
= ~6Uil"ci1"ci1 bbN'Ub 'Vl~m~auvi ~i'\\Pl 1 'Utl"ci::b 'VIA 1 'Ub~eJ'Uvi bU~6UeJ.:itl"ci::n1~"ci1fl1 
= ~6Ui.l"ci1fl1bbeJaw~vl b'Ub~eJ'Uvi1i'l.:i.:i1'Ubb~~::.:i1~ 
= ~6Uil"ci1fl1bbeJ%1w~vl b'Ub~eJ'Uvibtl~6UeJ.:itl"ci::n1~"ci1fl1 
= ~6UU"ci1fl1bfl~eJ.:i:5'n"cibb~::u~Jl'rusVi b'Ub~eJ'Uvii;i.:i.:i1'Ubb~~::.:i1~ 
= ~6UU"ci1fl1 bfl~eJ.:i:5'n"cibb~::u~.firusVi 1 'LI b~eJ'Uvi bll ~6UeJ.:itl"ci::n1~"ci1fl1 
= ~6Ui.l"ci1fl1J13!'U ~ b6U~'Vl:IJ'Ub ~1 1 'Ub~eJ'Livici.:i.:i1'U bb~~::.:i1 ~ • 
= ~6Uil"ci1fl1J13!'U~b6U~'Vl:IJ'Ub~1 b'Ub~eJ'Uvibtl~6UeJ.:itl"ci::n1~"ci1fl1 • 
= ~6Uil"ci1fl1vieJ~b:1J'U\Pl1a~'U b'Ub~eJ'Uvici.:i.:i1'Ubb~~::.:i1~ 

ACo = ~6Uil"ci1fl1vieJ~b:1J'U\P!La~'U b'Ub~eJ'Ui'ibu~6UeJ.:itl"ci::n1~"ci1fl1 
PVCt = ~6Uil"ci1fl1vieJ PVC b'Ub~eJ'Ui1ii;i.:i.:i1'l.!bb~~::.:i1~ 
PVCo = ~6UU"ci1fl1'Viel PVC b'Ub~eJ'Uvibu~6UeJ.:J'l.J"ci::m~"ci1fl1 
GIPt = ~6UU"ci1fl1'VieJb'Vl~neJ1ui;l.:in::~ b'Ub~eJ'Ui/ii;i.:i.:i1'Ubb~~::.:i1~ 
GIPo = ~6UU"ci1fl1'Vim'Vl~nmui;l.:in::~ b'Ub~eJ'Uvibtl~6UeJ.:Jtl"ci::n1~"ci1fl1 
PEt = ~6Uil"ci1fl1vieJ HYDENSITY POLYETHYLENE b'Ub~eJ'Uvii;l.:i.:i1'Ubb~~::.:i1~ 
PEo = ~6Uil"ci1fl1viei HYDENSITY POLYETHYLENE b'Ub~eJ'Uvibll~6UeJ.:Jtl"ci::n1~"ci1fl1 
wt = ~6Uil"ci1fl1a1a1vh~1 b'Ub~ei'Uvici.:i.:i1'Ubb~~::.:i1~ 
wo = ~6Ui.l"ci1fl1a1a1'V'lvh b'Ub~eJ'Uvibtl~6UeJ.:i'1.J"ci::n1~"ci1fl1 



,, 
<9l. fl111°i'1'W1WVl1rl1 K "il1fl~m t911ll~ fl~ru~.:J1'Wtl''W 1 b mi\Pl1 bG1'll\il'lli111m1'?1~ rl86'1~1.:J'llfl.:Jm~'Vl11.:J 

V'l1ru'll~ bl?lCJ 1 oif;i1'W'lla.:itJ ®ct mo b llmnru6V'l1 'Llm1f11'Ll1ru ... 
®. fl111°i'1'U1 WVl1rl1 K r:f 1Vl1'U mru ~iJ.:i1'U rl 86'1~1.:JVlG'l 1 m.h~ b.fl 'Vl11ll 8~b'U~ruru1 b~ CJ1 tl'U"il ~Iii' 8-:J bbCJ fl rl1 '\) ., ., 

n86'1~1.:Jbb~G'l~tl1~b.fl'Vlb Vlotl\?lb"il'Ut911iJrrn~ru~'lJ8.:J.:J1'U~'U bbG'l~ 1Vl6'18\?lf\~8.:Jtl'U6'1t911vl1~n1Vl'Ul?l11 
'\) 

r;n, fl111°i'1'U1ru'Vl1rl1 K rl1Vl'U\?l b moU'Vll"l'UCJll r;n ~1bbVltJ.:J'Vlfl~'Ut918'U b\?lCJ 1lJiJm1\J1?1 bl"l~bbG'l~rl1Vl'U\?l b Vlvl1bG'l'll 
' 

~ll~'U5 (btl~CJ'Ubi!iCJ'U) 1 V!b lJ'Ue.iG1~1b ~"iln8'U bbii'1~.:itl1e.i'1~V'lm tlflrun'Ul71'1bG'l'lJfl.:ivlVlu1bG'l'lJ~ll~'U6~'U 
'\) 

cs:'.. 1Vf~"il11ru1b~'Ub~iJVl~aG11?1111"11ri1.:i1'U "il1m11"11~~1'U~1.:iv\'1~ruru1t9lflG'l.:Jn'U~11~1.:i bdari1 K t911iJ6'1t911 cu QI QI cu '\.I 

6'11Vl1'U.:i1'Una6'1~1.:i~'W 1 1 m~a'U~?i.:iiJarn1'Wilri1btl~ CJmbtlG'l.:i 1 tl"il1nri1 K 1 m~t1mtl1?1"llt1.:i·th~mm1fl1iJ1nn11 cs:'.% 

<ff'Whl 11?1CJtl1buV'l1~?i1'Uvlbn'Ll cs:'.% ml°l1'W1rutl1'Ub~iJVl~eJG11?11"i1.:i1mbii'1bb~m& (11?1CJ1li~1?1 cs:'.% bb1n1V\') 

ct. 1'Wmruvl~fo~1.:i hi6'11m1tiv11m1ria6'1~1.:i1V!bbii'1b6'1~"il mm~CJ~b1m1'Ll~ruru111?1mlJ'Wfl11iJe:i1?1 
'\) ., ., 

'll8.:J~fo~1.:i rl1 K t911ll~t911~1.:J1 ~"il~tl1iJ11m'Wfl11A1'U1Wrl1.:J1'U 1miri1 K 'lJ8.:Jb~8'U~\?1Vl1CJt911ll81~~qjqj1 Vl~8rl1 
K 'lJt1-:ib~at1vl?i-:iiJarn1t1"il~-:i bb~1bb~11ri1 K l71111?1"il~nri1ut1CJn11 

b. fl11~1CJb~'Wbb~G'l~.:J1\?l 1 Vl~1CJrl1~1.:J .:J1'Uvl ~fo~1.:iv111~ bb~G'l~.:J1\?l \?11iJ~ruru11 tJ na'U?i1'Url1-:11'Wb~l!Vl~8 
'\) ., ., 

rl1-:!1'UG'l\?1G1-:! zj.:J"il ~fl1'U1ru1~ ~ mdt1'Vl11'U \il'lli111f\1l6'1 ~ na6'1~1-:! zj.:itl 1ll1A1'U1 WVl1rl1 K 'lJB-:! b~8'U~?i-:iiJa'U-:!1'U.:J1\?l~'U1 
b ll'Wvl bb Llt1t1'U bb6l1 bdeJf!1'U1rub~'U b ~iJ 1m V!'lJeJv11m 1iJ1?1 nG'l-:i b~t1.:i m1b~'Un'U6'11tl' n.:i'Utl1~mru 



"~ b~'L!ei-a1f!1~iJN'&'l'lJ-a:: 1~6lftl~1:l.Jn'L!" Vim tJ rn1:1.J11 u flfl'15':i':i:i.Jm'Vl1e:iil&lu flfl'1~ b .LJ1 b6'1'WeJ':i1fl1b~e:i1u~1-:i1 'W 
'U ' ' 

fl1':i't.h~m:i ~1-:J'IJ e:i-:i m:i.J b U'W~il?i1'W 1~ b~t.J 1~111\91 t.JVJ1-:i~':i-:1V11eJVJ1-:ieJ' e:i:i.J 1 'W nlil fl1':i'IJeJ-:J'Uflfl'1 n':i':i:1.J\911V11Eiil&luflfl'1 ~'LI~ b .LJ1 
'U 'U 'I 'I 

b6'1'Wm1mb~eJ~u~1-:11'Wm':itl1~:1.J6'1~1-:i'IJeNm:1.J1'Wm11b~t.J1n'U 
'U 

m1il6'i1'U 1~ b~ tJ 1~111\91 t.JVJ1-:1 ~1-:J'Vl1eJVJ1-:JeJeJ:l.J'IJ eJ-:J'Uflfl6'151':i:i.Jm'Vl1eJiJ &l'Uflfl'1 lii'-:in~11.LJ1-:i ~'LI 1~ bbflfl11~'Uflfl'1 
' ' ' 

n1':i:i.Jm'Vl1eJil&luflfl6'llii'-:in~11ilf111:1.J~:1.J~'Wfin'W 1 'W~ m~ru~lii'-:i~eJ 1 LJ-d 
' 

(C9l) ilf111:1.J~:l.J~'Wfin'W1 'Ub~-:iu1V1111\9lt.J~~\9lm1 Vf'U?i1'U~~\9lm1 m1:1.Jm':i~~(9)fl1'j ~u1V11':i 'Vl~e:i~ilei'1mlil 1 'U 
'U 'I 'll cu 'U 'U 

n1'~~1btJ'U-:11'U1 'Wnlil fl1'j'IJeJ-:J'U fl fl6'l5':i':i:l.J\911'Vl~eJ'1J e:i-:iil &Ju flflff~1 t.J'Vlii-:i ilei'1'U11il'Vl1eJ6'11:l.J1'jt)1 oil'ei'1'U1 Iii 1 'W fl1':i'U1'Vl1':i~ (9) fl1'j 
' ' 

nlilm':i'1JeJ-:1uflfl6'ln':i':i:1.J\911V11eJ'1JeJ-:iiJ~u flflG'l B m1 t.J'Vlii-:i 'Vl1Ei'Vlm t.J':i1 tJ ~ b6'1'UeJ':i1fl11 Vf bbnm:i.J bbi;'l~ m Vfu1m':i~m\9lnm-:i 
' ' 'U 

ab~ nVJ':ie:iiln6'11 'LI m':i'\.J':i~:i.Ji;:i ~1-:1~1 t.J':i~uua b~ nVJ':ie:iil n~fl~-:id 
'U 

(®) ilf111:1.J~:l.J~'Wfin'U 1 'Wb ~-:iVl'U 1\9lt.J~ b u'UVf'U6'i1'U1 'UVf1-:1Vf'U6'i1'U6'11ii'ru 'Vl1eJ~b u'U'!X'U6'i1'U 1~-'il1n\9lrn1:1.J1u~\9l 1 'U 
q 'U 'I 'I cu 'U 'I 

Vf 1-:1Vf 'U6'i1'W "il1n\9l 'Vl1eJ~~ eJVf 'W ':i1tJ1 'Vlru1'U'U1~Vl "ii 1n\9l'Vl1eJu1~Vl:l.JV11'1J'U "il1 n (9) bu 'LI Vf 'U6'i1'LI1'WVf1-:i'IX'U 6'i1'U 6'11ii'ruV11eJVf 1-:i 
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