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~161ln1~ m11'WCJVl'W..:Ji;'feJ;;'f1'1..!n..:i1'Wb~'ll1'5fl1~flru~~~11'W(>l~ 'Vl ;;'{~ .olvo6!1/ ~\v@)\v ~'11'\.J'Vl @)~ mn~11°111 \v<ft>giJ 

m11'Vl1..:iV1m..:ii;'f ..:i1'W~'VlB1il~ bbm 'lib ~11b~11b1a'W1 'll'Vl~a~1..:i61ruru1(91111~ b ~'Wi;'fiJfl1~ 
"'"' 

6 
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c:.: ii d i./QJ i.I i.I .eA v ~ ..::::\ d d 
C9l~. b iJ'U'Vl'U1'Vl'lJ€l,:ll:.J1'U"il1\l"il ~l?l'el\l'lJ€1~11 CJG'l~ b€l CJ~ bb6'l~l?111"il6'f €l'U6'l.flT\1~'lJ€lb 'Vl"il"il1\l'lJ€l\!6'lfl1'U'Vl'Vl 

'U 'U 

~€l\lvl1\!1'Ub€l\lfl€l'Ufl11~'U61!€l\ltJ1~fl1~11fl1 

@l. fl11'llm~m ~:J..Jl°i1\!1'U n€l6'f ~1\lm:J..J~ i;mu1 bb 'U'UtJf'U 11fl11~d b ll'UV!-W 1~'lJ€l\l~w'lJ~1\l~l\l~~m 
... ... 'U 

b~CJfl~B\l.fl1CJ 1'wn1V1'W~ ~o 1'W tl''U~\lbb~1'W~~fu~1\l 1~6'i\l:J..JB'U\!1'U\!1~G'l~Vf 1CJ V11fl~'Un1V1'U~d1 tJ bbii'1 
'U q 

~f'U~1\l 1~iJ~viB~l\l~ b~CJ fl~B\l b~'U b~:J..Jl°i1\!1'U nBG'f ~1\l"iJ1fl~11~1\!1~~ fl ~B 1 tJ bb6'l ~mru~~11~ 1\l"il ~~€)\! 
'U 'U 'U 

b~CJ m~'U~'U"il1 fl~f'U..ij1\l 1 ~~11..ij1\l~ b ll'Ul°i~ ruru1~'U b~CJm~'U~'Wl\l1fl~f'U..ij1\l 1~ m ~1 'Vl~B 1 ~~flfl1\!1'U'll€l\l\!1 ~ 
'U 'I.I 'U QJ QJ 'U 

~ei 1 tJ 'Vl~ei 1 ~~m~'W"il1flV1i;ifltJ1~ti''U~ruru1 bbii'1bb~mru ...... 
.c:i. 0 ..:::i., .c:::! .di I ~ ~ .di d ..::t. .di iJ'Q.1 !V 

~. fl11'\l'll\l11tl.! 1fl1'U1tl.! b\l'U b 'l"l:J..J'V!1€l6'l ~ bb6'l~fl11"il1 tlb\l'Ub 'l"l:J..J'V!1€lb) CJ flb\l'U fl'U"il1 fl~ )'LJ 1\11\l 1?11:!..J 
'U 

b~B'U 1 'll'll€l\l~ruru1 bb 'lJ'UtJfo11fl11~ ~B\l 1~f'U m11?1111\JG'f B'U bb6'l~ b ~'W"1l€l'Ul\l1fl~1tl' fl\l'U'lh~mrumi~ 1 ~~€lfl11 ...... 
-W"iJ11ru1'llm~1tl'rn'UtJ1~mrubll'U~~'UG'f~ 

q 

6'lmfl11tJf'U11fl1 (6'lmfi1 K) "il~~B\lfl\!~~1~~'U~n1V1'U~ 111 'Ul'Ubbii'1b6'l~"il1?11:J..J~n1V1'W~111 'W~ruru1 
'U 'U QI QJ 

'Vl~B.fl1CJ 1'W1~CJ~nm~m:J..J1~'lltJ1CJB€lfl 1 tJ 1~CJ"il~ 1oUG'f1?11'll€l\l'Vl1\!11"1lfl11m~1~'U111 'W-ii'B @).~ 
'U q 

1 'Wfl11-W"il11tl.!1 b ~:J..J'V!~€l6'l~11fl1fl1\!1'U..ij1\l b 'V!:J..J1fl€l6'1~1\l 1~fl1'U1tl.!1?11:J..J6'f1?11 ~\Id. -
'U 

P = (PO) x (K) 

P = 11fl11"11\!1'U ~BV1il1 CJ'Vl~B11fl1fi1\!1'Ub ll'U\!1~~"il~~€l\!~1CJ 1 ~~f'U..ij1\l 
PO = 11ml"i1\!1'U~€l'V!U1CJ~~f'U..ij1\ltJ1~:J..J6'l 1~ 'V!~en1fl1fi1..ij1\l\!1'Wbll'W\!1~ 

'U 'U 

~\!1~'U 111 'U~ruru1 bbii'1 bb~ m& 
'I QJ QI I 

C!I Q.I ii d ii' ~ I .di 

ESCALATION FACTOR 'Vl'V!fl~1CJ cs:'. % b:J..J€l1?1€l\lb'l"l:J..Jfl1\!1'U'V!1€l K = 



- er -

.:i1uei1~1':i m.nCJ5-:1~1en1"111 b~'U Viv11m1 h-:ib1CJu h~vrnTu1i;i V1ei~n Vi~n Vlmh~"ll:w 
q 

eJWJ~'U'Vl{ ~h.Jb'Ub6ilm.J 6'11d1CJJ1 h~mVl11 flGl~l6'1\Pl h-:i·:n'W ~1 bU'W~'W bbJ;1~1VfVllJ1CJfl11lJ11lJfi-:i 
q 

(9).(9) 1 '\"Jvh bbi;i~mri11'\J111il'IJ'1-:ir;n CJ blJ'W'<ii'1V1ihCJ bb\>l 1l111:1J'1.:iV1~e:i bb '\.Ji;i.:i bb61~1~'\J'U 1'\"JvhmCJ1'W'U~b1ru 

(9). Iv 'lh~'\.J1-ue:i.:imri11'\J111il'Ufi.:ivie:i blJWil1V1t11CJ bb~1l111:1J'1.:i1~'\J'U'lh~'\.J1n1CJ 1'W'U~b1 ru 

<9l.br1 1~'\J'UvleJ'Vl1B1~'\J'U6'11CJ~1-!l 1 vl~IPl'Vl1B~.:JeJ~b'W?f1'W6UeJ.:JeJ1f111 b'li'W vie:i'\.J-r'Umfl1131 vie:if\'161! 

6'11CJ1 '\"JVJ1~1V1-rrnri~e:i.:i'\.J-r'Umfl1l31 6'11CJ~e:i-VJ1 "161 "1 
v v 
0 ""' 0 

(9). cs:' 'Vl1.:i1~'U1CJ'W1-u e:i.:i m ri111ilmN'Vl1.:i1~'\J1CJ'W1m CJ'W e:i fl 

®.er ?i1'W'\.J1~ne:i'Uvl'<ii'1bll'W~1V1fomri11 bu'l"l1~?i1'l..!vl~1P1n'Umri1111P1CJ~e:i.:i6'1~1.:iV11e:i'\.J1~ne:i'U'l"l~BlJ 
num1ne:iG'f~1.:ieJ1riT~ bbMhh1:1Jfi.:Jbfl~eJ.:i~mV1~mfl~eJ.:ii'.ie:in61vltl'1m'lh~ne:i'UV11e:i ~IPl~.:i b'li'W ~'\"Jvi' bfl~B.:i 
flB:1J'Vi1b\>leJ{ bfl~B.:J6'1'Utl1 bfl~e:i~'\.J-r'Umfl1131 ~IP161lJ"161"1 

'IJ 

®.b 'Vl1.:JbVJTrn'Uml°l11 ~'Wt:llJ ~'W~n vi1.:i1\!1nm1"111 blPlCJ1B'U1libn'W m blJ\9\1 

lifalil-a K = o.lflct + o.@<r IVlo + o.@o CVCo + o.<i'.o MVMo + o.@o SVSo 
'II 

m.@ .:11u~'U V1:1J1CJ5.:i fl11"/l1Pl~'W fl11\>ln\Pl'W m1u1P1eJ\Pl~'W fl11"/l1Pl'V!u1~'W m1bn~CJ'U\PleJ\Pl~'W m1 

-U\Pl - t:1lJ'U\PleJ\PlbbU'W bzjB'W 1°161B.:J ~'Wl°l61B.:J ~'W~'Wtl1 ~'W'Vl1.:J zj.:i~e:i.:i1ibl"l~€l.:i~m bl°l~e:i.:ii'.ie:inm.Jl]'IJ'~ 
q ' ' 

6'11wfo m1t:1:1J~'U 1 VfV1:1J1CJ l°l11:w5~m1t:1:w~'WV11e:i'Vl11CJVl1e:i16'l~~'W Vil1 fl111°11'\J fllJ 

l°ltu6'1lJU~-ue:i.:i1 ?t\PlJ'W si bb61~l1.LJ'e:i n1V1'W1P11fin11t:1:1J 11m~.:il1n11'\J \PleJ\Pl bb il'W fa CJ 1 i bl°l~e:i.:i~ m bl°l~e:i.:iije:i n 61 
' ' I 

b ~e:i 1m~m\>\1~1'W\>\1:1Jvln1Vl'W\Pl11 b 'li'Wb~CJ1 nrn1'Wne:i6'1~1.:it:1'W'W'Vl1e:i b zje:i'W61J61'\.J1~'V11'W 
"" 

~.:itJ1Vf11:1Jfi.:i.:i1'l..!'lJ1~bil'Vl EMBANKMENT, EXCAVATION , SUBBASE ,SELECTED , 

MATERIAL , UNTREATED BASE bb61~ SHOULDER 

1ifa(Pl'a K = o.roo + o.@o IVlo + o.<i'.o EVEo + o.l!Jo FVFo 
'II 
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m.m .:i1u-Mub~fo.:i vt:i.nCJfi\I .:i1u~'W'1J'W1\11 b vtaj'111&.11b~mnub llu~u 1 Vlb llu1~b iJ CJ'U "il'W 1~fl11&.1vt'W1~ 
~eJ\lfl11 1~rn 1uoiieJ'l11\11~vt'.i1\l~'W1 vtaj"il~ bb61l&.1~1 CJ~'W~eJCJ V1~eJm1\11'1l'W1\11~1\l61 bb~~'\1111CJ1 VI b~&JoiieJ\111\1 

:ilm1mufl&.1riru6'f&.1t'J&i'1JeJ\11'6'f \11 bb~~:iloLJ'eJ n1vtu\1115'1J flt'J&\1\11CJ1 -ti'bri~eJ\1-:ilm bfl~eJ\l:ileJn~ vt~mb 1\lriu bb~~ 1 VI 
q q 'I ~ 

Vl&J 1CJ m1&.111&.1fi\l\11'W~'W~\I \11'1.J~'W b~CJ\I m bb u1 Vl~eJ\11'W~'W 1 vtaj~:il~ m~ru~ri~ 1CJfl~ \ltl'W b ~eJ'Li eJ\I nu m1 

bifatlPl':i K = o.cro + o.mo It/lo + o.mo Mt/Mo + o.mo Ft/Fo 
'II 

m.m .:i1ub1i11~':i~bu~-Mu V1&.11CJfi\I \11'Wb"il1~1~biJ\1li1uvi'11'1J 1~CJ~'Vl1\1'1l'WEJ1CJ hJ - n~u 'IJ1~&.11ru 
hlbfi'W iv fibm&.11P11 CJm1'W\11'Wb"il1~1~biJ\1leJ b&J\lrl~\l~eJ\lbotlb'VlflUfl~'W6'f\I ' ~ 

1ifa1P11 K = o.crlt' + o.G>lt' It/lo + o.G>o Mt/Mo + o.mo Et/Eo + o.G>o Ft/Fo 
'II 

d 
'Vi:!J1~'VI m ..:11'lJ'Vl1..:I 

m.G> ..:11'lJ~1'Vl1..:i PRIME COAT , TACK COAT , SEAL COAT 

K = o.mo + o.cro At/Ao+ o.mo Et/Eo + o.G>o Ft/Fo 

m.m..:11'lJ~1'V11..:i SURFACE TREATMENT, SLURRY SEAL 

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

m.m ..:i1'lJ~1'V11..:i ASPHAL TIC CONCRETE , PENETRATION MACADAM 

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

m.<£' ..:11'lJ~1'1'lJ'lJflel'lJfij\PI baj:!J b 'Vi~n Vl&J1CJfi\1~1fl'U'WfleJ'W fl~IPl~b off b6'f~&J b VI~ fl ~\ID1~fleJ'U~1 CJ 

\Pl~bbf11\lbVl~m?i'uV1~eJ\Pl~bbf11\1~1\1lbVl~flfl~1bzjeJ&J&i\11 (WELDED STEEL WIRE FABRIC) bVl~m~eJCJ(DOWEL 
BAR) bVl~fl~\11 (DEFORMED TIE BAR) bb~~1eJCJ~eJ~1\I 61 (JOINT) ~\ld1VIVl&J1CJfl11&J11&Jfi\lbb~'W~'W 
fleJ'Wfl~IPlb6'f1&JbVl~fl'U1b1tufleJ6'f~'lhl1'W (R.C. BRIDGE APPROACH) ~1CJ 

1ifa1P11 K = o. mo + o.G>o It/lo + o.mlt' Ct/Co + o.G>o Mt/Mo + o.G>lt' St/So 
'II 

6 
cu18'V1?tWa bVl~e}:inG'lmrufl°2 

l!e11'U1cm1~bb'll1.:i'V\1.:ivim-:i~1 n'Vl © 
~ 
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I ~ .ct Q c::il: I Q,I ~ I .c::il .c;;::i,, C:: 

ro.~ -:11'U'VleJ':i:::'U1~'U1fleJ'Uff':i\Jlba':i1lb'Vli;imbi;i:::-:i1uue:ivrn Vl:l.J1tltl.:J Vle:Jfle:J'Wfl)\91b6'f1:1Jb'Vl~fl 
v v 

6'1°1V!-r'IH1'1..!1:::'U1tl'W
0

1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) ..'.11'W11.:J1:::'U1tl'W
0

1 
.c::i1"""' a .i::::i1""""' a ~ """"' ~ IQJ 

rie:i't..lm\91 b6'11:1J b'VI~ fl ..:i1'1..!~1~rie:i'W m\91 b6'11:1Jb vr~m1..:i1:::'U1tJ'W1bbfl:::'U1b1 ru~1~fle:i6'f :::vn'W 11:1Jvi..:i..:i1't..!ue:i~ fl 

fle:J'Wfl~\91 b?f~m vr~fl bb~:::..:i1'Wfle:J'Wfl~\91 b6'f~:IJ b vr~fl~'t..!~~1'\.J bb 'U'Ubb~:::i;rm~ru:::..:i1'Wri~1t1fl~..:in'W b "li'W ..:i1't..!tle:i~fl 
~ 

(MAN HOLD) vie:i~e:Jtl6'11tl 1 vi1!3l~v'i vie:i~e:Jtl6'11tl 1 'V'li11 b U'W~'W 

K = o.ro~ + 0.1€10 It/lo + o.G>~ Ct/Co + o.G>~ Mt/Mo + o.G>~ St/So 

ro.b -:11ulfl':i-:la~1-:ifleJ'Ufl~\Jlba'i11b'Vl~mbi;i:::-:i1ub~eJ'Un'U\Jl~-:I 'V!:l.J1tJfi..:i ?f:::~1'Wfl€l'Wf1~(9)b?f~d.J 
b'V!~fl 1m..:i?f~1..'.1:01'W11flfl€l'Wfl~(9)b?f~d.Jb'V!~flfle:J?f:::~1'W (R.C. BEARING UNIT) vim'Vl~tJ:IJl°le:l'Wfl~(9)b?f~dJ 

d.O 

b'V!~fl (R.C. BOX CULVERT) 'V!eltl.:Jtl11m..:i?f~1.:Jl°lel'Wfl~(9)b?f~d.Jb'V!~fl bzjel'Wtl'W\91~.:Jflel'Wfl~m?f~d.Jb'V!~fl vi1 

K = o.roo + o.G>o It/lo + o.G>~ Ct/Co + 0.1€10 Mt/Mo + o.1€1~ St/So 

ro.1111 -:11'U 1fl':i-:la~1-:ib'Vl~n 'V!dJ1tJfi..:i ?{:::~1'1..!b 'VI~ fl?f'1'V!~'Ufl'Wb~'WoLJ1d.Jtl'W'W bfl1'1 b'V!~ fl?f 1'V!~'U~~~..:i 
'l'.11t11i1111i116lliJmb 'lJ1'W?f ..:i b?111'V'li11bb1.:1?1.:i b?111vi t1 b?111 vi1VIP1'1 'Vl~el.:11'1..! 1ri1.::i b'VI~ fl~'Wvin~ n~ru::: 

~ ~ ' 
fl~1tl fl~'ltl'W bb~hi11&.Jfi'l.:J1'W~~~..:i b?f 1 bfl1'l b Vl~fl?f1tJ61.::i'lJe:J'lfl111 'V'l~1~1 tle.J~\9lbb vi.::i'l.h::: b Vl\311 'Vl tJ 

1ii~lJl':i K = o.1€1~ + o.G>o It/lo + o.o~ Ct/Co + 0.1€10 Mt/Mo + o.<i'.o St/So 

<i'..~ -:11uf!e:iun~\Jlhh111b'Vl~mbi;i:::f1e:iun~\Jl~1~fli;ie:i-:i 'V!:1.J1t1fi..:i .:11'Wfle:J'Wfl~\9lb?f~&Jb'V!~fl~~fl611'W 
'lJ el'! b 'VI~ flel el nm bbtl n r\'1'1..11ru~1.::iV11n'lJel.:1.:11tJt:J1 CJ 'Vl1.:i 1:::'U1 t1tl1~'W 'V!~elm fl116llfl 'IJ 1:::V11tJ'IJ 1::: nel'U'll el .:i 
d ..J .c::iliQ.I I .c::il QJ I I ~ 

b 'lJ e:J'W "ll'l&J?f 11! 11J1 bbtl fllil1 tJ bu~1 :::.:11'\.J l°lel'W m\91 ~.:i nm1bvi1'W'W 

1iiat?l'a K = o.<i'.o + o.G>~ It/lo + o.1€1~ Ct/Co + 0.1€10 Mt/Mo ... 

6 
(U1tJ'VWIW;i b'Vl~B'ltl~mru11ru! 

Vo ~ 
e..Je:i1'W1tlfl1";il.b'lJ1'l'Vl1'l'V!~1'11111fl'Vl (9) 
~ 
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K = ESCALATION FACTOR 

It = ~"lfii':i1fl1~u'il.nfl~11 tl"!leNtl':i~b 'VIA 1'Llb~ei'Llilia~~1mb~a~~1~ 
'II 

lo = ~"lfcU':i1fl1~u'i1.nfl~11 tl"!lei~tl':i~b 'VIA 1 m~ei'LI~ bU~6lfei~tl':i~n1~':i1fl1 
'II 

ct = ~"lfii':i1fl1~b3Ji1l'i' 1'Llb~eiii~a~~1i1bb~a::~1~ 
Co = ~"lfcU':i1fl1~b3J'LI~ L'Llb~ei'Llilibtl~6lfei~tl':i::n1~':i1fl1 
Mt = ~"lfii':i1fl11'a~rieiaj1~ (l3.i':i13Jb'Vl~mba~~b3J'LI~) L'Llb~eJ'Ll~a~~1'Llbb~a~~1~ 
Mo = ~"lfil':i1fl11'a~rie:Jah.:i(bh'l:1Jb'Vl~mba::~h:1.1'1J~)l'Ub~il'IJ~bt1~6lfil~'l.J':i::m~':i1fl1 • 
st = ~"lfii':i1fl1b'Vl~n 1m~ei'Llilia~~1'Llbb~a~~1~ 
So = ~"lfcU':i1fl1b'Vl~n 1m~ei'IJ~bU~6lfei~tl1~n1~':i1fl1 
Gt = ~"lfii':i1A1b 'Vl~mb~\Jb~auilieJ~~ 1 'Llt11~b 'VIA L 'Llb~ei'U~a~~1'Llbb~a~~1~ 
Go = ~"lfii11fl1bb~'Ub 'Vl~m~auilieJ~~ L 'Utl':i~b 'VIA L 'Ub~eJ'U~ bU~6lfe:J~tl':i~n'l~11fl1 
At = ~"lfii':i1fl1bbeia~a'Vi L'Ub~ei'U~a~~1'1Jbb~a::~1~ 
Ao = ~"lfcU':i1fl1bbeia~aVI 1m~ei'Ll~btl~611ei~tl':i~n1~':i1fl1 
Et = ~"lfii':i1fl1bfl~ei~"5'mbba~u'i.Ow~ 1m~ei'U~a~~1'Ubb~a~~1~ 
Eo = ~"lfcU':i1fl1bfl~ei~"5'n1bba::u'i.Ow~ L'Ub~ei'Uilibtl~6lfei~tl':i~n1~':i1fl1 
Ft = ~"lfii':i1mtl13J''U~b6lfa'Vl3Jm~1 L'Ub~ei'Uilia~~1mb~a~~1~ • 
Fo = ~"lfii':i1fl1tl13J''Ll~b61fa'V111'Llb~1 L'Ub~ei'Llilibtl~6lfei~tl':i~n1~':i1fl1 • 
A Ct = ~"lfii':i1A1viei~b3J'U~1ai;'U L'Ub~ei'U~a~~1'Ubb~a~~1~ 

= ~"lfii':i1fl1viei~bll'l.1~1ai;'l.I L'Llb~ei'Llilibtl~6lfei~tl':i~n1~':i1fl1 A Co 

PVCt = ~"lfii':i1A1viei PVC L'Ub~ei'Llilia~~1'Ubb~a~~1~ 
PVCo 

GI Pt 

GI Po 

PEt 

= ~"lfii':i1fl1viei PVC L'Ub~eJ'U~bU~611ei~tl':i~n1~11m 
= ~"lfii':i1A1vim'Vl~nmulil~n~~ L'Ub~ei'l.lilia~~1'Ubb~a~~1~ 
= ~"lfii':i1A1vim 'Vl~nei1ulil~n~~ L 'Ub~eJ'U~ bU~6lfei~tl1~n1~':i1fl1 
= ~"lfcU':i1fl1'VieJ HYDENSITY POLYETHYLENE b'Ub~eJ'Uiila~~1'Ubb~a~~'l~ 

PEo = ~"lfU':i1fl1vieJ HYDENSITY POLYETHYLENE L'Ub~eJ'Uilibtl~6lfeJ~U':i~n1~':i1fl1 
wt = ~"lfii':i1A1a1al'V'l<V11 L'Llb~ei'l.lilia~~1mb~a~~1~ 
Wo = ~"lfil':i1A1a1al'V'l<V11 L'Ub~ei'l.li1ibtJ~6lfei~tl':i~n1~':i1fl1 
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<9l. m11°1Tt.rrnJvt11°11 K "il1f1~~1 m:w~n'etru~.:!1'W~'W 1 1 m i~1 b6'1'1l~"1li111fl116'f~na?f~1.:!'lleJ.:! 
m~'Vl11.:icw1ru"1l~ 1~~ 1 "1flii1'U'lleMll ~d:'.bno bll'Ubf1ru6Vl1 'Um11"11'U1ru 

"" 
iv. m11°11'U1ruvt11°11 K ;;11vt-rumru~i'.i.:11'Wna6'f ~1.:ivtmt.1·th~ bflV111:wei t.11 'U61ruru1 b~cn n'W"il~~ei.:i 'U ., ., 

bbt.J nl°l1na6'f~1.:J bb~G'l~'lh~ bfl'VI 1 V!-tl~ b "il'W~1:W~ f1'ettlJ~'IJm.:J1'U~'Ubb6'1~ 1 Vl6'f eJ~fl6i' ei.:inu~~1~1Jl 
n1vt'W~H 

rn. f111rl1'W1tu'Vl1rl1 K n1'Vl'W~ 1 moff'Vll31ilt.1:w rn ~1bb vti..l.:i'Vln-fr'W~eJ'U 1~CJ1ii:\Jm1'Li~bl31~bb6'1~ 
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