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l~tf~':i K = o.GT>o + o.G>o lt/lo + o.ci'.o Et/Eo + o.lil>o Ft/Fo 
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l~t,'m K = o.GT>o + o.G>o lt/lo + o.GT>~ Ct/Co + o.G>o Mt/Mo+ o.G>~ St/So 
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nuu~i J.in11if-.3-.31u9i~ \Pf-.3 m11 fl'l' -3 mg flfflfJff '3'1l fl-3 m1 i vJ ~1N10Ni;~11 tt-31.h~ I 'Vlf'li 'Vl v 

1-Utrm K = o.liO& + o.G>o lt/lo + o.o& Ct/Co +o.lra,o Mt/Mo + o.do St/So 

' ~ 

; -.31hlt1Jt1JlllfJfl~lfJm Vi1~'31'W fl fl'W fl 1 ~i '3flri111n1,! 'W 

1-Utrm K = o.do + o.G>& lt/lo + o.liO& Ct/Co +o.lra,o Mt/Mo 

~ ~ 

ct.b -.31u1m~ 'H1JltJ0-.3 m11'11~vtffl1J'l'l-.3N-.3'Vlflfl1'1l'Wl~li>-i-u'flvfl11 ct~ iini,111~11wiu~u -nu 
4 .... .J QI A QI .,. t .1 , 'JI ..s ' _1 I 

~ 'H'l'fl'H'W'Vlll~fl'Hfl IViflfl~~~t.11 J,i'W un~ 'H'l'11J\1'3-.31W1ffl1JIIC)f1J1Jl~'l'Jl'W'l'lflfllfll'l''lfnIJ'l'~'Vll'W \l'U'Wfllfll'j~l-3 '1 
~ 

1~vm1a~5~i1,~1..1 

1-Utr~'l' K = o.do + lillo lt/lo + o.G>o Mt/Mo + o.lillo Et/Eo + o.G>o Ft/Fo 

.J 
/'H1J1~'Vl & ... 



-~-

ti. .Gl ~l'U11~'Vltl AC m'I~ PVC 

1 .. cl ,., I ,., ~I ,.,.., I 4 - I "1 ,., 
tJ. .GJ .G) -u mw 'VI l)j11'11~1 IJ'U l}j'1 ~'11l'VI t:i'M 'l't:i fJIJ n·nu 1-1 

1GJ¥g~1 K = o.tJ.o + o.lil>tJ. It/Io + o.lil>tJ. Mt/Mo 

1 .. cl,.,.., ,., ~I ,.,.., I 4 _1 ,/ 
ti. .Gl.lil> 'UmW'Vll)jHJ'1l~l1J'Ul)j'1~'111'Vltl Ac lli'l~'M'l'tlfJIJmW 

1GJ¥g~1 K = o.a'.o + o.GJo It/Io + o.GJo Mt/Mo + o.a'.o Act/ACo 

1 .. cl,.,.., ,., ~I ,.,.., I 4 _1 ,/ 
5.1.3 'U mw 'Vll}j'l''IJ'1l~l1J'Ul}j'1~'Ml'Vltl PVC llft~'M'l'tlfJIJmW 

1GJ¥g~1 K = o.a'.o + o.GJo It/Io + o.GJo Mt/Mo + o.a'.o PVCtJPVCo 

, d ct , 

tJ..1.iD ~l'U11~'Vltll'Mftfll'M'UU111ft~'Vltl HYDENSITY POLYETHYLENE 

1 .. cl,., I ,., ~I ,.,.., I 4 -1 "1,., 
tJ. .lil> .G) -u mw 'VI l)j11 '11~11J -u l)j'1~'Ml'Vlt:i 11a~1-11t:i fJ IJmW 1-1 

1GJ¥g~1 K = o.a'.o + o.GJo It/Io + o.GJti. Mt/Mo + o.li!lo Et/Eo + o.GJti. Ft/Fo 

1 d cl ,.,.., V ~I ,.,.., 1 ~ d 4 _ I ,/ 1 V .o1i 

tJ. .lil> .lil> -u mw 'VI l}j'l''IJ '11~1 IJ -u l)j'1~'Ml'VI t:ima m 1-1-uu111a~ 1-11t:i fJIJmtuua~ 1-1nmN~1-u 

TRANSMISSTION CONDUIT 

PVCtJPVCo 

1GJ¥g~1 K = o.a'.o + o.GJo It/Io + o.GJo Mt/Mo + o.GJo Et/Eo + o.'7lo GIPt/GIPo 

1 d cl ,.,.., V ~I ,.,.., 1 4 

ti. .li!l.'7l -umw 'Vll}j'l''IJ'1l~l1J'Ul)j'1~'111'Vltl HYDENSITY POLYETHYLENE llft~lf'jt) 

1GJ¥g~1 K = o.tJ.o + o.GJo It/lo + o.GJo Mt/Mo + o.'7lo PEtJPEo 

ti.."' ~l'U'LI1'1.J'LI1~'l'~'IJ'I.JfJ l1J~tltY~tl111a~~l'U SECONDARY LINTNG 

1GJ¥g~1 K = o.a'.o + o.GJo It/Io + o.GJti. Et/Eo + o.'7lti. GIPt/GIPo 

I j/ j/ d 

ti. .a'. ~l'U11~'Vltl PVC '!11J~1Uflt:i'Um~ 

1GJ¥g~1 K = o.'7lo + o.GJo It/Io+ o.li!lo Ct/Co+ o.otJ. Mt/Mo+ o.tJ. St/So+ o.'7lo 

ti. .ti. ~l'U1l~'Vltl PVC flft'IJ'Vl'l'lU 

lfg~1 K = o.lil>tJ. + o.otJ. It/lo + o.otJ. Mt/Mo + o.btJ. PVCtJPVCo 

I d GI 4 

5 .6 ~ l'U 1l~'Vltll'M ft fltll'I.JtH fl~ ff 

1GJ¥g~1 K = o.lil>tJ. + o.lil>tJ. It/Io + o.tJ.o GIPt/Io + o.tJ.o GIPt/GIPo 

li'lfU 'l'lfll ... 
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= ESCALATION FACTOR 

= i'lfil'j1t11N''LI11nt1-rl'1 i iJ,iv,nh~l'Ylfll u1~m.i~n--:i-11uu~n~-11~ .. 

- ... Q ... ,/ 
11ifl1Hll-lV!t'lfl'Ylrn'Uflff 

QI.cl d 61 4 d, I 

~'lf'U'jlfl1!'11t'lfl &'U!~V'U'Ylff-1-ll'UU~t'I~ -11~ 

., cl Q 'l 4 ..;_, 91 91 - ... Q ""' o' = ~'lf'U 'j lfl1!'11t'I fl & 'U !~ V'U 'YI u'j~fl1~'jlfll '11-I~ 1fJ11i fll'j 'Yll-JV!nfl'Yl'j V'U flff 

= i'lfil'j1mmgmtN'U~fJ'U~N~~ 1 uiJ'j~l'Ylfllu1~vu ~n--:i-11uu~n~-11~ 

... Q ... ,/ vm fl'Yl'j vu fl ff 

At i'lfil'j1muvff~nl'i'lu1~vu~n--:i-11uu~n~-11~ 

QI .cl 4 a., '=- QI o'cit a d ... 1 ,, 9,1 cw::1 Q d .q o' 
Eo ~'lf'U 'jlflltfl 'jtJ-J '1m flt'! un~'U 'j nw CVI & 'Ut~ vu 'Yiu 'j~ fl1~'jlfl1'11-I ~1fJ11i fll'j'YI 1-:imn fl'YI 'jt:J'U fl ff 

Ft = i'lf'U'jlfl1J1:iru~t"1ft'IY!lJ'U!111 'U!~t:l'U~ff-l-ll'UU~n~-11~ 

a., .cl r QI A d 61 4 .d,.I 1'. ii ~ Q d Q o' 
Fo = ~'lf'U 'jlfll'U l lJ'U ~ !"1ft'IY! 1J 'U!11 & 'U!~ t:l'U 'Yiu 'j~ fl1~ 'j lfll '11 l-1~1fJ11i fll 'j'Yll-Jt:Jrn fl'YI 'jt:)'U flff 

Act = i'lfil'j1t1TrivGH11Ju~lvitulu1~vu~n--:i-:i1uu~n~-:i1~ 

QI d , .c:1 o'6J Q 61 a d .. 1 SI !ii Act --=- d Q o' 
A Co = ~'lf'U 'jlfll'Ylt:l"1f!1J'U ~ tfJY!'U & 'U!~t:l'U'Ylu'j~fl1~'jlfl1'11-1~1fJ11ifll'j'Yll-JV1t'lfl'Yl'jt:J'Uflff 

PVCt = i'lfil'j1t11vit:1 PVC lu1~vu~n--:i-11uu~n~n~ 

QI ct ' 61 a .cl,. I ii !J,I ~ Q d .q o' 
PVOt = ~'lf'U'jlfll'Ylt:l PVC t'Ul~t:l'U'Ylu'j~fl1~'jlfl1'11-1~1fJ11ifll'j'Yll-lt:l!t'lfl'Yl'jt:J'Uflff 

GIPt = i'lf'U'jlfll'Vlt:l!'l1gflt:ll'Uff-lfl~ff1 'U!~t:l'U~ff-l-ll'UU~t'l~-11~ 

QI cl ' d QI t:161 4 d .. 1 ,, jJ .qq Q d Q o' 
GIPo = ~'lf'U 'jlfll'YIV!'l1t'lflt:ll'U ff-I fl~ff 1 'U!~V 'U 'Yiu 'j~ fl1~'jlfl1'11-l~l1fJ11i fll'j'Yll-JVlt'I fl'Ylrn 'U fl ff 

PEt = i'lfU'jlfll'VIV HYDENSITY POLYETHYLENE lut~t:l'U~ff-J,n'Uu~n~-11~ 

PEo = i'lfU'jlfll'VIV HYDENSITY POLYETHYLENE lut~t:J'U~iJ'j~fl1~'jlfllf1-ii1t1~fll'j'Yl7-J 
... Q ... ,/ 
Vtnfl'YI 'jt:J'U fl ff 

Wt = i'lfil'jlfllfflt1ivl~1lu1~vu~n--:i-11uu~n~,n~ 

., "" , •• IP.I 'l a .,;_ I 91 91 - ""' Q ""' ,1 
Wo = ~'lf'U'jlfllfflfJ TITil &'U!~V'U'Ylu'j~fl1~'jlfl1'11-1~1fJ11ifll'j'Y17-Jt:J!t'lfl'Yl'jtJ'Uflff 

- . /11ifll'jfll'U1W ... 



-a-

' .QCI o ~Siu u ,J°" ,SI 
11ifll1fll'l,fltUfl &'llfl1Jfft:yt:ylU1J1J 11J1lfll vi 

,, 
G), fll'l'til'U1Wl11fll K '11fl\J9l'l' 91711nm1w~~l'UU'U'1 l1-11,i1m'll~6lf'U'jlfll1ff'.jfitH1!1~'Uil~ 

.. ,I l ,SI '.:'I ~I ,.,,, • 
m~Vl'l'1~'Vl1W6lft.l ~It.I 'lfJl'U'Uil~U l.i!>&'7>o tu'UlflWCVI 'Ufll'jfll'U1W 

\Qi. m1ti1u 1W l11fll K nrni''l.JmW ~ij~l'U fiilfff 1~mnt.1U'l'~Ul'Yl'l'11lt1~1'UffqJqJ11~t.l1f1'U 
,, ' 

SI • • SI • ,J ,SI., ., ., ,SI SI ., ""111!11• lllSI 
\1~9lil~1Wflfllfli)ff'jl~U911;'1~ 'j~tfl'YI l16lf~t\1'U911111;1f11:IW~'Uil~~l'U'U'U trn~ l1ffil~fl1;1i)~fl'l.J\J9l'l'VI ,~flll1'U~ n 

,, 
'1>. m1ti1u1wmfii1 K flll1'U~11-1,,V1ffUt.llJ '7) ~ltm'W~l'Jfli'U9lil'U 1~vi,mnwu~tff1:IU1;'1~ 

flll1'U~ l..f 'Vi1m'Uff1l'W'U'.6 (tm t.l'l.Jtl1t.l'l.J) l ..f 1i'.lu~rnn111\1fiil'U ui;f 11~tl1r-rnn'Vlfii Ut]W f1'l.Ji1m'Ufl~~m! 111;1'U 
QI QI o't 

ff 11 'VI 'U 1i 'U 'U 

d.. llfW\11'l'Wlt1utfi11l11t1n~'l'lfllfll~l'U \1lfl';ilfll~~fmf1~'nlffqJqJ19lf11;'1~f1'l.J~11fl~trlt1fll K 
,, ' ' 

91111 \J9l'l'ffll1i''l.J~l'Ufiilfff l~U'U 'l 1 'Ut~il'Ul1ff ~1lil'l.J~l'Uijfii71tJnt.1uu,J1;1~ i tJ\17flfll K 1 'Ut~il'Util~'Uil~,J'j~f11~ 

I .,r "1 ... 1 l O 1 .d. ,ct, 0 .. ,QI ,:&, 4 ' 9J ' ct 
'jlfl11Jlflf111 d. % 'U'U &u ~t.l'Ulm'Vll~ff1'UV11fl'U d. % 1Jlfll'U1Wu'l''l.Jt'VllJl1'ji)1;1~fll~l'UU1;'11U9lmW 

<l~viliti~ ct. % mn 1-.f) 
, .,. ,,; Slo, SI 111 , o , SI , SI SI d , ., l ~I 

& . umwvi~'l''l.J\17~ ,11ff11111omm1nt1ff11~ 1-1un1tff'l'\1 911111~t.1~111;11 UffqJqJl ~muu 

r11111~~'Ut1~~1'l.JfH fii1 K 91711\J9l'l'~H'l ~\1~tl1111l'lfium1ti1u1wfii1~1u 'l..rl,fii1 K 'llt1~1~vu17~'tfw91111 

m~ff'qiqi11-11vfii1 K 'llt1~1~vu~if~11t1'l.J~l'U\11~ ui;f1u~11fii1 K i1'l~\1~ijfii1uvvn11 

b. m1~1m1uu~1;1~~1~ 'l..f~wfl1fH ~1u~~1'l.Jf1~-rl1i~u~n~~1~ 91111ff'qiqi1itJrlvuif1ufl1 

~1u1vi111-11t1fll~l'U1;'1~1;'1~ ~~\1~ti1u1w ,~~t11rlt1Vl'l'l'l.J~6lf'U 'jlfl11ff'.jfiilfff 1~ ~~tl1111ti1u1w l11fll K 'Uil~t~il'U 

~ff ~11 vm 1u~ 1~J u 'l 1 i'.lu ~u lJ uv uui;f 1 1rl vti1u1 w11u1vi11iKt..f'Uil'n1r111119lfln~ 11v~m111u n'l.Jn1,1 fl 

~'l.J,J'j~1JlW 

1 .di! .cl (i) 
11Vl'l'iltJ91'j .. ~.,.. s, 

(i111Vl1i Vl'l.J'YllJUVI) 

~tf1u1vmrn'll1~m~1-11;11~w1:1tll lnn~ G) 
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I 

L 

m':lihhu L~b~cJ 1lJ111~ clV11-:I\Jl':i-:l'V!~eJV11-:ieYeii1"1Jei-:i~~~~15':i':il.1~1vr~eiu 91~~~~~-:in~11-u1-:i9"'U 1~ bbtl 

m':i~~~~~15':i':iiJ~1vr~eii191~~~~~-:i n~11ii~11iiiii~'U5n'U 1 'U~ m~m.tt~-:i ~ ei 1 ·tHl 

((g)) ii~11iiiii~'U5n'U1m:ii-:i'lJ~vr1':i 1~cl~'<ij~m':i ~'U~1'1J~'<ij~m':i m':iiim':i~'<ij~m':i~'lJ~vr1':l vr~ei 
\J 'I \J \J \J 

~iiB1'U1'<il L 'Um':i~1 b 'U'U-:11'U 1 'Un'<ilm':l"llei-:i, 1~~~1J':i':iii~1vr~eii191'lJ~~m1clvr~-:iiiB1'U1'<ilvr~ei ?11ii1':le11 iB 1'U1'<il 
" ' ' 

L 'U m':i'lJ~'V!1':i~~ m':ln'<il m':i"lleJ-:i~~~~15':i':iii~1vr~ei"1Jei-:ii191~~~~~m1 clvr~-:ivr~eivr~1 cl':i1 cJ ~ b?f'Um1~11 ~ bbtl 

mii1'Wm':i'U':itm~':i1~11ij1-:l~'bcl':it'lJ'lJ~b~nV1':ieJ'Un~~f-:id 

... 
'V!':iel'lJ1-:!"ll'U1~ 

(m) ii~11iiiiii'U5f1'UL'U~m~rut1"ll1f1'U':it'V!'l1-:I ((g)) bb~t (I!:>) L~cl~'<ij~n1':i ~'U~1'1J~'<ij~n1':i 
" ' " 

m':iiln1':i~'<ij ~m':i ~'lJ~'V!1':i vr~ei~iiB1'U1'<il L 'Un1':i~1b 'U'U-:11'UL 'Un'<ilm':i"llel-:l'lJ~~~15':i':iiJ~1vr~ei"llei-:ii191'lJ~~~ 
" " " ' ' 

':l1 clvr~-:i b 'U'U~'U~1'U 1 'U~1-:i~'U ~1'U?11l!f1 1vr~ei~1-:i~'U~1'U..S1n~ vr~m 'U'U~5ei~'U';i1 cl 1 'Vfi1 n 'U'lJ~,;-V1..s1n~vr~ei 
'I • Vts 'I \J 'I II~ 

'lJ~,;-VllJ'V!1'll'U ..S1 n~ ~ m1 cl'V!~-:l'V!~el'V!~1 cl':i1 cl~ b 'U1 bG'f 'U el':i1 ~11 ~bbtl mii L 'Un1':i'U';it m ~':i1mlij1-:1~1 cl':it'lJ'lJ 

~b~nV1':leii1n~~f-:i-d' vr~ei L 'Ui1cln~'lJn'U 

m':l~1':i-:1~1bb'V!tJ-:i n1':ib'U'U~'U~1'U vr~m-u15ei~'U~-:in~11-u1-:i9"'U"llel-:l~G'fii':i?I vr~ei, I\Jl':i~cJ-:i1lJ'lJ':i':i~ 
• 'I \J • , 

'U9l.fl11t"llel-:l'lJ~~~L 'U ((g)) (1!:>)'V!~el(m) L ~5el'J1b'U'Un1':i~1':i-:1~1bb'V!\J-:ln1':ib 'U'U~'U~1'U 'V!~eln1':l5el~'U"llel-:I 
' ' ' 

1 'Un':iCU'lJ~~~ 1~ 1-u'.:gel'lJ~~~~'Ub 'U'U~~~n1';i ~'U~1'U~~~n1';i n':i':ilJn1':ir-J~~n1';i~'lJ~'V!1':i r-JbtJ'U 
'I • \J • \I \J \.I \J 

~'U~1'Uvr~ei~5ei~'U 1~cJ~\Jl'Ubei-:i b 'U'Um -HB1'U1'11 'Um':i'lJ~vr1':i~ bb 'Vl'<il~-:i vr~ei b 'U'U ~'U~1'Uvr~ei ~5ei~'U~ bb 'Vl'<il ~-:i 
• " 'I \I 'I \I 'I 

II tJ' I <di 4U OU 4 au OU II I CII II I.I I 4 --.Cl.I O Q.J 

"llel-:l'V!1-:!Vj'UG'f1'U 'V!':iel'lJ':i~Vl'<il1n~ 'V!':iel'lJ':i~VllJ'V!1'll'U'<il1 n~ bb~1 bb\Jln':iru bb~t'V!1-:!Vj'UG'f'l'U 'V!':iel'lJ':i~Vl'<il1n~ 

'V!~el'lJ~i;'V1iJ'V!1'll'U,i1n~~ b~cJ1'Uel-:I L~bG'f'Uel'n~11 ~bbtln':i1JL 'U n1':i'U"Stn'l~';i1~1~1-:J~';i11 b~ eJ'l fl'U 1 ~~e)'J1 

~ bG'f'Uel':i1 m'V!~el~ bG'f'Uel-:11'U\1'Uii~11i1ii1i'U5f1'U\Jl1lJ ( (g)) (1!:>)'V!~el(m) bb~1 bb~mru 
" " 



, . . 
• 

"n11i,iezi11.:i m·m'ti.:ii'U11 fl1i!Ei1,u tl'U5,,11" V1i11 vm1ii11 m1~~ L~'Uel11r1111vV1U~V1~el 

V1"1v11vm:::vhm1el~1~1~ 1 eJ'UL 'U'Ufl11-n'~6ll11~ 'Vl~m 'U'U~tJ~11fl'Vl~el 1ilLtJ~ Lelm~t ~iin11LL '!l~-n''U11r11 

el~1~L tJuo11ii 1 'Ufl11L~'Uel11r11~elmi1 1il11'1:::m:::V111~ vm1~iJVeliJn'U 'Vl~el 1~vm11 ~ 6llel 1 ~'Vl~el-ru11'iilt 

t ~ L~Vfl -ru 'Vl~elVell.J'iilt-ru L1'U'Vl~m-,-r'Vi~~'U 'Vl~elUit LV"!l'U~'U 1~ 'Vl~el t -un1~~tJ1t'Vl'li~1V 'Vl~el'!lii'!l11'iilt t 'tl 
' " 

n1~~tJ1t'V1\i{1v 'Vl~elLL~~~ Lelfl~1ieJ'UL 'U'UL vi'iil 'Vl~el flit'V11fl1ib~ 1~ V'Vl'iil~~ J~d 1~ viii'~ t1tJ1:::~~f'l~'iilt , ' , 
LL~1~V11tJ1::: LV"ll'U1 'U1tV111~~'L~'Um1r11~1v n'U 'Vl~m ~el 1 ~tJ1::: LV"!l'ULLn~ L~'Uel11r1111vV1U~11v1~L 'U'U~ii 

" " " 
~'Vlfi'V11'1 t'lJ(Y1nu mii 'Vl~m ~el'VI~ m~ v~ m1 LL '!l~-n''U11r11 el ~1~ L tJ 'Uo1·rn 'Vl~m ~ el t ~ Ln~m1ii 1~ L tJ~ vu mii 

L~vijt-dL 'U'U L tJ1 'U'Vl1~Uit flelU~1n'iiltJ fl~ 



... . 

D @. L'Umru~L~'Ueli1f11Ltl'U'U~\Jflfl" 
V ' 

□ (n) \11.:i~m,1'U~1~'1Jvr~mh:i~'U?t1'U-'ii1n~ 
0 ILi .c:11 CV QI A.4. 

~1 L 'U 1'\ll'U-:1~ eli\Jiel .:I f11i'1~Vl t L \J E.J'U'U \Jl '4 fl fl" 
CV cal _cJ II I 1/11.1 

\J '1j"lli1 E.J'!! el'\1'U ~1'\J~ '1 ~ f11 i 

~iJeJ1'U1'11'11\Jfilil (51iJ) 
C1rt. OJ O QJ ,dil .t:1t. QJ' 0 CV 

\Ji~V1'11f1~'Vliel\Ji~Vlil'V11"ll'U'11f1~ □ ('ll) 
~1 L 'U 1'\11'\J.:I ~ el ~\J iel-:1 f11i'1 ~Vl t L 'U E.J'U 'U ~\J fl fl" 

~1L'U1'Vl'U.:l~el\J~flru~~'U5 
Q.I .c:il -4 IJ'o., 

\J'1j"lli1 E.J"ll elm iii mi~ ,1 ~ mi 

'U'1J~~~el~'Ui1E.J 1 vraj 

~iJeJ1'U1'11'11\Jfli1 (51m 
V ' 

D l!l. L'Umru~L~'Ueli1fl111lLtl'Utl~'4flfl" 

D (n) '4flfl"6iiiJ~1 

~1L'U1'U\Jli'lht-'ii1~1i.Jit"ll1"1l'U'lJe).:l~,r'U 

□ ('U) fln.lt\Jflfl" 
' 

' 

-'ii1'U1'U ............... LL~'U 

-'ii1'U1'U ............... LL~'U 

0 ' 
'11'\J'l'U ............... LL~'U 

-'ii1'U1'U .............. LL~'U 

-'ii1'U1'U .............. LL~'U 

-'ii1'U1'U .............. LL~'U 

-'ii1'U1'U .............. LL~'U 

'11'\J'l'U ............... LL~'U 

0 ' 
'11'\J'l'U ................ LL~'U 
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