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(<91) ml! 1~1;fonl'a~\91?1'J'Jb~'W~~~ 1 ~1 'Llrn'J~\91~1-:ivi1ell;fo~\91?1'J'Jbb~1~ 

bVJ(J\j'Wel~ ~~'Vllfll'J~\91~1.:Jfl~\Jtl~el 1 tJ 

(®) iJ n 1'Jm~v11~ b ;l;;r m~ru~ ~ ~'Ll; el b?l'Ll el~61l'Ll~ n l'J~ \91 ~1'1vt1elvi'l;fon1 'J 
" 

ri'\91b~elnil emu'J~ 1CJ'llu~1lln'W vt1eliJ~1'W 1;b~EJ nu~~'W;m?1'Llel'J1EJ5'W vt1el6ii'\91°1n1\l rn'Jbb ~\l6ii''WelEJ1\l bU'W 
" 

5'.i'.illvt1el?lll CJ elll n'U nu~ ~'Ll;el b?l'WEJ'Jl EJ 5'Ll V!~el b ~ 1'\ll,; 1m 'Ll n 1'.i b?l'W m1 f\1 Vl1el~ffJ1n'.i~vl1n1'.iVl ~ ~(915'W 1(91 
" ' 

1 'Wfll'.ib?l'UEJ'Jll°ll 

(m) fll'.ivllfll'.i~\91~1\lfl~\jtl~el 1um~nel1 ;bfl\91fnlllb~EJV!lmbnn·rn vt1el 

m~VlU~elU'.i~ 1CJ'lJU?l151'.iUW 

(cs:') mru5'Ll'l 'Wv11'Wel\lb~mnu (<91) (®) vt~el (m) t911ll~n1vt'Ll\911 'WnDm~vi'.i1\l 

zj-:i el el n \?llll m lll 1 'Ll nDvim ffJ 1;1EJn1'.i~\916ii' el~ \91 ~1\l bb61~ n 1 '.iU ~Vil '.i~?l ~.n 1 fl-rJi 

~m. ll1"11ij1'W~~B~1.:J ... 
b~el n':l:w 1;A'\91 b~eln~~'Ll~el b?l'Llm1CJ1vi 1 ;b U'W~fo~1-:i bb61~ 1;t91n61\l~1\lnel?1;1-:i "11ll 

" " 
u':l~ rn121tlbb;1~~'Ll; m?l'Wel~~; el\l"1n61\ll11 'Wm';i\Jnu~\l1'Llnel?1;1\l~\l n~11 ~~'Ll;el b?l'Lle:i~~;el'liJbb61~ 1 ~~ 

'U ~ 'U 'U 

~ 1'Ll fll'.i'Vl \91?lelUll1t91 ';i:Ol'Ll~li el~1-:ivi1el~~1'Ll rn ·rn V1ae:iulJ1 m:o1'W~li e:i~1\l ~ 1 n fl ru~ n''.i':l:!J fll'.i n1V!'Ll \91 ... " ... 
m t91 ';i:Ol'Ll bb61~'Vlvi ?lelu~liel bb '.i'l\l l'LlVl~el?lti lU'Ll"ll m'Vl 1-:i '.il'll fll':l 5'Ll vt~el?l b11U'Ll bel n'll'Ll~'Vl 1\l';il'll n l';ifo';iel.:J .. 
vt~el~iJ1~Ut'l';i';i~~u LJ161l. LJ1?1. bb61~ LJ1'Vl . vt~mV1tJrn~1"11n?1mu'Wm';if\mn~ n:vL ~U';iel\l1;b;1fo 

" ' 
':l16/lfll';i 1; 1 'WB"1';i1 l~~1 n11;e:iCJ61~ @o 'llel\l bb~61~?11'lJ1~1\lbb~lil~;el'liJ'<il1'W1'Ll~1\lel~1\l,;elCJ (9) fl'W 1 mb~61~ 

?11'lJ1~1\l ~\l~el 1 ud 

(9)Gn.(9) ~1'11CJ51 

~a:'. ni1t1nu~vi1lln!JV1mmb~~1~buf!u 

1m~Vt11-:i'.i~CJ~b1mm';inela;1-:i ~~'Ll;el b?l'LlelvTl;forn';iA'vi b~el n 1 ;b ll'Ll~fo~1-:i;el-:i 
" " 

LJ~u~ mllvt;;rmnru.,1'~ nDVtmmb61~'.i~ b uCJu 1; n1vt'Wvi 1 ~1\91mfl~-:ifl-rV1 
... 

~er. ni1th~dh..1~~m1tll)u~.:i1'LI6l.la.:i~Jth::nauni1 

n ';i:!J ?11m ';i m11e.J61n1';iU~U~\l 1'Wbb;1b?l~lilt9111l~'1J'1J1'll el-:!~ ~'Ll; ei bl,'l'W eivfl;fo n 1'.i 

ri'\91b~eln1; b U'W~-ru~1-:i b~eltl1mu'.i~ bi3'Lle.J61 fll';iufiu~-:i1'Ll'llel\l~U'.i~nelUfll';i 
" ~ " 

I.I tJ iJ I !i.J I V I I 6" I I t,.I 

Vl-:JtJ '\1!1 rn~ ~'W'll el b?l'Ll elmV1 fo fll';j r1(91b~eln1:!Je.Jl'Llbn ru"V!Vl n lVl'Ll (911i)~ bl m~~u fll '.i~'Ll'llel 
" " 



tL~l.lt~t \ lbWll,~Lfufu~qA@~ltb@rb~1 
'" 



d 
V1 

(9) 

';i1Vn1';i6'l ~bBV~tl~:IJ1W~1'1.J 

bb'U'U~1vtl';i~n1Atl';i~n1~';i1fl1~1~~1v15tl';i~n1~';i1 f11Bb~n'Vl ';ieJ-Un~ (e-bidding) 
d .9 "d ., d _tD ~ YUJ lt~b~ 

b'1'1JV1 e-b a!] ............ ../lvctb~ '1.:J1'UV1 ...... ... ...... ............ ..... .... .. .. . 

.:iTw~1.:ine:i¥1.:in";\Jm1:wCJm~~u:i.n1?11]1xfm1ue:i.:in'U5'Um1CJ.LJ'1.:iV11.:iVlm.:i t11~.s1~crb~ 

1~a.:i1'U rn;i{rnoo fl";\JnJ1:WCJnJ~~u:i.nm]1'Un11U)rifl'UB'Um1CJoLJ1.:JV11\IVl'11\I U'UV11.:JVl'11\IVlm'°m'1'1J ~C9l 
l?lti'U a1'Ua:w\J1ru (Cm~~n~ l?lti'U;t 1~Vl11.:i n:w.C9lorb~cr - ~:w.C9lob"ll+~oy'(SB) (bU'Ul?lti'U1) 

ih1 CJ'1 ~ b B CJ~ bb'1 ~tl~:i.nru.:i1'U ~.:i-W 

';i1Vn1';i tB:1J1ru~ 1 '1.J V11..hv 'Vi:IJ1Vb 'Vil?I 
' 

.:J1'U SINGLE W-BEAM GUARDRAIL THICKNESS rn,octb.oo M . 1 '!Xb lJ'U 1 tl1?11:wbb uu1tl bb'1 ~ 
" 

rn.lv MM. TYPE C9l 
... ... 0 

11 CJ n11'1~ beJCJl11Vl n1Vl'Wl11 

'Vf:l.J1Vb'Vi~ 

(9). mCJ 1 m~Vl11.:infa b:w~1~n1Vl'U111111?11m1CJ'1~bBCJ111.LJ'1.:il'i''U er11~1.:i:Wi1 V16~ ";\J ~n1Vl'U1111'!Xvhm11'Ul?lti 'U1111 
" 

n11.:ibvh 1111 Vl~mi''U~ti'U 1111 1?11:wm1:w'51bU'U bb'1~b~:W1?1e:i'U1'i''UVl~ti1?1ti'UtlmCJmCJ 1m~CJ~V11.:i hl bn'U~1'U'1~ er n1m:w1?11 

b ~e:i 1 m~tl~:i.n ru.:J1'U~rl1Vl'U11111l 'Utl1~ n11"1bb'1~~1lltlJ1 
iv. tl~:i.nru.:i1'U~ n1Vl'U11111bU'Utl~:i.nru.:i1'U1111CJtl1~:i.nrub vi1~'U tl~:i.nru.:i1'U~l.l nl'i'e:i.:ifie:itl~:i.nru.:i1'Uvi 11~";\J~ .:i 1 'U 

" 
a'U 1:w tl1";\J b ~:w~'UVl~ti'1111'1.:J bb~e:i CJ 1 'U1.:i b~'U.:iutl1~:i.nru 

" 
rn . ti fo ~ 1-:i";\J~ 19\e:i .:i-ru ~ W!lti'U 1'Un11tl fi'\J~.:i1'U~.:JVl:W 111 b '1i'UA1u fl:W hl1'IX:Wni1tl11a111 hl1~ A run 1Vjl?i 1:W 

'U d.J , , 'I 

.LJ'e:i rl1Vl'Ul11:1J11 off .:i1'U 

~. r::J'!u~ 1-:i";\J~ l'i'e:i.:i~1b 'Ll'Um1.:i1'Uu~Vl11";\J11";\J11m~Vl11.:ine:ia~1.:i1111CJ~~Vl1 ~~vi1 bb'1~~ ~~.:iu 1CJ";\J11\I 11 'IX 
" 

b U'U 1tlm:wfi:Wmfl~ti.:iVl:i.nCJmuA:wm1\111";\J11 'Um1ne:ia~1.:iu1ru~ bb'1~u11.:i-rmn u'\Jutl Vj. l"l. lvctbC9l 
'U 'I 'U 'I 

er. ~1ni1vi1.:i1'U'Ue:i.:ir::J-ru~1.:i1?11:wtl1~ml"l-d' bum Vll?11 '!Xuflfl'1m CJ'Utin 1~-rurn1:wb~CJVl1CJ~1 m Vl\?1'1~ b~111 
'U , , 'I 

Vl ~ m Vl 1?11111n1?11:w bb'1~m:wVJ1.:iVl '11 .:ial e:i.:i b~ CJ fi 1i1'U 1 Vl:WVl ~ bb VJ 'U bb'1~fi11off~1CJ5'\.J., 1tlb~e:irn1:w fo ~ 111'1Je:i .:i r::J-ru ~1 \I 
' I " 

~.:i n~11-d b ll'U'51m'Ub vi11~n~ r::J-ru~1.:i ~'UCJ e:i:w'LJ1111 .ff bb Vl'Um:wV11.:iVlm.:i~.:i~'U 
" 

~-... ..... ..... .... ...... ... ...... ... .... ...... ....... ... 

(mCJtl~'LJ1 1bl"l~~V1B) 
i.I 0 ' .::::ii .:::ii 

~mm CJ m1bb 'U1.:JV11.:JVl'11.:J~11~!] 101'\.JVJ (9) 

/ 



rnmnm'UuVl1meim1Tah::m~11fl1Bb~n'Vl'Jt1Un~ Ce-bidding) 

11CJn11-:i 1'U u~:: b~ B'U 1 "ll ~ ~i'u~1-:i ~ ei-:i-ru ~ ~ °llBU b 'U fl 113.1 "!111~ u nvdei-:i "lltl\l \l1'U~ 1-:i 
'\J ' 

'Vi~ei fl 11:W b ~ CJ'Vi1 mn CJ b 'U n1V1'U~ b 1~1~1 :w bt1m11-atJ -a::n 1~11fl 1~1-:i 

'Li 'J ::n 1A'Li-a::n1~ 11fl1~1-:i ~ 1CJ15tJ-a::m ~11fl1B b~ n 'Vl'JBU n~ ( e-bi dd in g) 
"' 9'-d ., "' JD G> YHJ. l0if blJ 

bG'l"lJ'\11 e-b ?ID ........... ../lvct'rn;~ G'l ·HU'\11 ........ .. .............. .. ... : ........ .. . 

CO). f11CJ1'Un1'Vi'U~ kl ti 

~f u ~ 1\l zj-:i111lvh ~ ru ru 1~1\l nun 'J:W'\111\l'VlG'l 1 \l "il ~l'i' eJ\l f u'\J 'j'~ rl'U m 1:w'll'1 'J~'\J nvd eJ\l"lJ eJ \l \l1'U~1\l1'11 :w 
'U v Q.I , 

b~ eJ'U h~ n1vt'U~.fl1CJ 1m~CJ~nm1d.Ji1m.1ffJ1 iv u i!uil ~"il1n1'U~m:W'V11·:ivtm-:i 1~f u:we:iu-:n'U CJrn l'U\l1'U~1.:i~1:w.U e:i 

lv bbfl ~ oLJ eJ br1 

kl. f11CJ1'Un1'Vi'U~ CO) t1 
lv.C9l \l1'Url'U'\111\l~'U (fl'U'U~'U) 

iv.iv \l1'U~1'\111\lflnf.:i 
'\J 

lv.m 'J1\l'J~'\J1CJtl1~1d.Jm~fleJ'Un~l'l (Concrete) 

iv.ct 1 vt~'\111\lflnf.:i 
'\J 

iv.ct m~.U1.:i'\111\lbbG'l~m~AeJ?f~Yn'U~1d.Jl1m'Jue:i.:in'Um'Jn~b'll1~ 
lv.b m~~'U~~ (Back Slope) mJ.Jlim'Jue:i.:in'Um'Jn~b'll1~ 
tv.b"ll .:i1'U'\Jf!nvtru1 

'\J ., 

iv.~ \l1'U'\JG'ln~'U 1~ 
'\J 

tv.~ .:i1'U~b~'U 1~t.11-if~'lrw~ ht.1G1 rnbn1 
'\J 

\v.(9)0 \ll'U'\111~vi'1hJ 

6Tl. mCJ1'Un1'Vi'U~ 6Tl t1 
mJmruffi m'Um'J~~~.:i 1 'V'Jvhbb?f\l?fl1\l bbG'l~ 1 'V'J~ruru1ru\l'J1"il'J t.Jnbl'UVlfleJ~ 1 'V'JV11 \vet b~eJ'U ' ., ., 

~-
('U1t.1'\J~'ll1 1bfi'll<J~'V1B) 

1.1 0 ' q.::;,j 

~mm t.J m'J bb "lJ1\l'Vl1\l'Vlm\l~'J1l<JD 'J51'U'Vl (9) 



rnmnmuuVf1f.ltl1~mfltl 1~m \91 11fl1Bb~n 'V\:e:i-Una (e-b.)dding) 
.s 9~ ., .s ~ ~ 'l'tU ~·~W 

b'1'1JV1 e-b rt~ ............ ./l!:lctb~ '1\l1'UV1 .. ... ....... .... .. .... ... ... ............ .. 

11f.l~ ~ bBfl \9l'Vl61n bnrusnm1~v11ru1 b uu~-v1\9l flru6l~u~1 um1b6l'Ue:i11fl1 
'U <j 

(9) . ~ b rt t1 e:i d 1fl1~1~1' u fl 1 d f1 \91 b ~ e:i fl 1~VJ01 ~ ru ru 1 nu fl d :w VJ 1\l'Vl'11'l1 ii :w 1 '1 \l t11:w1 'W ~ ru ru 1 i11 CJ 1 t1 d ~ CJ ~ b 1 '11 
'U v v v v 

mo l'U U'U ~\l bb~l'U~Vli.11 CJ\l1'Ub ~1'1JeJ\l\l1'U:iJ'VlU\l~mb ~\l 1 ~VJ"j1'lJ 
l!:l. 1 t1mru~~fo~1'l1ilb~1v\'1b'Llt1mJmCJ1 t1J~ CJ~nm~V1ti1CJ\l1m~1'1Je:i\l\l1t1n1Vl'W\9lbb~1ilbnt1 mo 1t1 uu~\lbb~1t1 

" 
b~:w (1)t1m:w~ t1Jt1J1 b\9'1CJi°J1~b 1Jt1m1:w ~\9l'lleJ\lVl1.l1 CJ\l1'Ub ~1'1JB\l\l1'U 

m. ~fo ~ 1\l~ n1 ~\lvl1\l1'U eJ ~ bb'1~\l1'U i.!t1Vl:W \91~ ru ru1 bb~1cJ'l1il bb~1 b?l~lil b\91CJ1il:iJ b '\ll (91 el'U ?l:Wfl1"jliJ~1il:iJ~VJibrt'U eJ"j1fl 1 
'U 'U v v 'I 

CJ m 1m~B\l1'U~ b Vl~ e:ii.!t1 fl1\9ll1'1~bb~1brt~'1(911:W~t1Jt1J11m1meYt11fl~ bb'1~e..J'1\l1'U~bb~1 brt~'11 'W'llru~J'U(1) ei'l 1il~ei CJ 

fll1 c;;<;'oo/o 'IJeJ\l\l1'UVifl1\9ll1'1~vl1'1~\l 

ct. mCJ 1 t1"j~CJ~ b1mfotb~nmrn\l1t1 ~fo~1\l 1il b ~1v1'1b'Llt1mJ'lie:i:wbb'll:w~\lneir1~1\l~'ll'1J\9ltJfl'W~B\l'IJei\l\l1'UmCJ1 t1 
" ' 

"j~CJ~ nm(911:w~~11~1\l n1Vlt1\9l 1\9lmlJt1fl11:w~\9l'IJei\l~fo~1\l (l ~tJ nu~m:w bbt11VJ1\l(911:wV1u\l~e:i m:w, eit1ir~ 
'U 'U d.J 'I 

b'1 'IJ ~ ... ?l:WVl . ®! ctmh .. '1\ll'U ~ m <9l ~ \l'Vl1 fl:W l!J ctei'. <;;<;' b~ eJ \l bb 'U 1Vl1\ltJi) U~1 'W fl1 "j'lieJ:IJbb'll:W ~ \l n Br!~ 1\l ~'ll'11\9'1 
u fl'W~eJ\l'lleJ\l\l1t1rieir1~1\l bb'1~u1d \lVJ1\l m CJ 1 m~ CJ~ b 1'111'utJ<j~nt1e..J'1\l1t1m:w~ n1Vlt1\9'11 t1~ruru1 ' ., ., 

ct. mru~fo~1\l~\9lb1e:it11 'll~ruru111~1\l b\91CJ~1'u~1\l 1il?lm~'Wr11 K Vl~m~'U~bn\9'1'11flfl1<jbtJ~CJ'Ubb tJ'1\l 
'U v v 'U 

eYm1bb'1mtJ~ CJ 'Ub~t1m1J~Vll1\ltJ<j~bV11"1i11CJ 1t1"j~CJ~b1m ®ct 1t1 uu'11fll'U~1~fobb~\l 
b . ~1'u~ 1\l~ m:wVJ1\l'Vl'11'l 1~ue:i fl b~ fl~ru ru1 Vl~e:iei~1t1J~Vll1\l~Vli.11 CJ\l1'Ub~1'1JeJ\l\l1'U'IJBeJ'UiJ~u eifl b~ fl~ ruru 1 

'U v v \I " v v 

1\91 CJ b ut1 m1:w ~\91'/J e:i\l ~fo~ 1\llil~1il:iJ~VJ t brtt1 m1m 
" 

····· · ·· · · · · · · ···· · ···~·~ · · · · · · · ·· ·· · ····· · ·· 
('U1CJtJ~'ll1 lbl"l~~Vli) 

ii 0 6' q~ 

~ eJli..11 CJfl1"jbb 'IJ1\lV11\l'Vl'11\l~J1~~Ji51'UV1 (9) 



rnmnm'WuV11me:ina11th~ m~11fl1Bb~n'v11e:itlmH'e:i G>.c:<: 

~ 111.:m 11~ ~v11 bbt.J'U m -at .UW'a ~~ tJ ~~n1t11 'Utl1~ b 'VIA • 
.:i1'U:il1.:irie:ia~1.:irh1n1111~1~~u111~1~1'Un11ile:i.:in'UeY'U~11m'.h.:i)VJ .:ivm1.:i t11~"il1u/16~c:;; 

1~a.:i1'U ~moo n'<iJn-a111t1m~~u111~1~1'UmJ~e:i.:in'UeY'U~11t1.U1~.:iV16'l1.:i 'U'U'V11.:iV16'l1.:iV1111~'1J ~Gl 
~e:i'U a1'Ua~ru - bfll~~n"li ~e:i'U ;t' 1~V1-J1.:i n11 .Gl orn+b~<t' - n11.Gl oinl+~ortSB) (bU'U~e:iu 61) 

'.i1CJfl1'.i'W'?1~'Vl~eJmJ1ru.vivtlm'U1A'.i~fl1'.i 
' ' 

bbe..J'U fll'.i 1'1l'W'?1~~e..J~(>).f11CJ1 u'lh~ b 'Vll"1 
' 

0 ., ., ., 
6'l1~'U '.i1tlfl11 'Vl 't..h ti tl~111ru 11fl1~tl'Vl'l..i'Jtl b ll'U b~'U vrn~ 'V'la~ • • 

I 

('U1'VI) (1111) b 'UU 1~ b 'VI A ~1.:Jtl1~b'VIA 

(9) 

lv 

(;Tl 

ct 

ct 

'.i1d.J xxx xxx xxx 
., 
e:im1 (9)00 m!o '"10 

(~e:imi~) 

,d IQ.I ~ i/Q.I ii 

i;WlleJ .... ...... .... ..... ...... .. .. ... ....... .. . (~?111]11]1 1CJ~'.i'U'.\11~) 

( ) 

'Vim CJ b'VI(>) : ® · ~~u~1~'.\l~~e:i~-:5'~v11bbe..J'Ufl1'.i 1i'W'M1~e..i~(>).f11C.J1utl'.i~b 'Vll"1~~d.Je:iu 1~bbn~11~1~mC.J1 u bo 1u 
'I \I 'I \I 

i!u il \91'.\l1 ni'u fi~md.J« 1111111 

lv. mnd.Jflfl1'Vl~mJ~mru'1Je:i~'W'?1~ hJ?11d.J1'.it1~1 b -Ou m'.i 11'lmd.J bbe..J'U ?11m'.imbm '1J b tl~ C.J'Ubb Ufl~bbe..J'U 
~ . 

Mne:ium'.i~~d.Je:irn1u 1 ubb~ (;1~~1 ~ 

· ·· · · · · ·· · ··· · · · ·· ·· ····~·~······ · · ·· · ······ · ·· 
(u1C.JLJ~6ll1 i b1"1~~VJ~) 

l.I 0 ' .<::i1q 

~e:il'Ud C.Jfll'.i bb '1J1.:JV11~'Vlfid~~'.i1~!)'.i51'UV1 (9) 



rnmnrn'WuV11me:imn~'IJ1~m~rnf11Bb~n'v11e:iiln~"li'e:i <0>.e<: 

~111\l m1;ij~vl1bbe.J'Wn11b-if b'Vl~n~e.J ~~.fl1ti b 'WU1~ b 'VIA 

\11'1..l~ 1.:i ri m1~1.:i n'1m13..1 efn 1~~u3..11~1;j1'Wn11\Je:i .:i n'W B'W ~11v"li'1.:i'VI1.:i'VlwJ .:i 'IJ1~'11u klct'be<: .... 
1~~.:i1'W m~rooo n'1m1:1.mm~~u3..1'}i1~1'l.lm1ue:i.:in'WB'W~11v"li'1.:i 'Vl) .:i'Vl~1.:i 'U'W'V11\l'Vl~1\l'Vl3..11ti~''ll <i'.<0> 

~B'W ~1'1..!~3..!~Jru - bn1~~mi ~B'W r 1~V111.:i n3..l.<0>om+b~c.t' - ,i:t3..l.<0>o!l'll+<i'.0<0> (SB) (bU'W}'l'fu'l.!6]) 

'jl CJ n1'j'W'?J111vt~e:ifl1Ji'ruo/ivfl it 'LI bfl'j\l nl'j , , 
66i:..J'Unl'j 1·ihvt~n~t;.J~~mCJ1 'Litb~6'Vlf'1 
tFhnru6vt~n-vY.:i1fl'J\lnl'J xxx (lli''U) 

0 ., 

'Vl'l..hti 'IJ~3..11ru "' "' m~u 11tln11 b'1 .. rnn bvmn 

b'WU1~b'VIA Iii 1\IU1~b 'VIA 

"' ., ., 
(9) 6 Vlf;lnb?l'U ~'U 

"' ., 
~'U l!J 6 vtr;:in'lrn.:ie:i 

"' 
., ., 

bTI 6vtr;:im?lunmJ ~'U 

<s'. 

ct 

'J1ll xxx xxx xxx 
., 
e:J~'Jl (9)00 r;;<(o (9)0 

(~e:JCJ(;l~) 

Cl IQ.J ~ !.IQ.J ii 

(;l\l'lJe:J .. .... ... ..... .. ....... .. .. .. ..... ... ..... (~?1~~1 1CJ~'J'U"il1\l) 
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