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mm1 E.Jzj8'\J ~,;'Vl b1'U'Vl'U~ 5'U 1fl1';l bb ~.:itJ d~ b'Vl 1"11 'Vl CJ bb ~.:ibi CJ'U 1 Vt'Vl ';l1'\J 1(;) CJ 8'U folJ1 Vi1 off \?11lJf1i'18 ~1\IVltJ\I~ 8 
' ' 

~1 tJ d~ n'U'LJ8\1Li'U 1fl1';l~fl ru~ m ';llJ nl';l'U 1CJ'U 1 CJ n1V1'U(;) 

mru~ ~d'U.iJ8 b?l'UffU1b ~flV1~8~';l1'\t-Jvi~ 5'U1fl1';li.:i~ 1CJVl~8Yl''Uuu m1\i'U1G11 'VlCJ V1'18V1'11.:i~ 8 
'IJ "' 

~1U';l~ n'U'U8\l'\J~,;''Vl b1'W'Vl'WVl'18'U~,;''Vl b1'U'Vl'UVI~ n'Vl-r'V1 ~ m11.:i bU'UVI~ nu';l~fl'Unl';lb?l'Ue:Jd1fl1"il~l'i' 8\16'1 .:it'i''UQU'\J 
' ' 

b8n?11';l(i).:imh1m1VimlJ'Vl1\IVIG11\I \?l';l1"il?l8'\Jfl11mrnl'i'8.:i1'LI1'U~ ~ct 4-JnJlfllJ ~~~ ';l~V111.:ib16'11 
\J ----- --- - - - ------------ - ---- ---------

_o.~,mo. 'LI . fi.:i ___ ®P_.mo .... 'U. ..--

/ 

mru~~d'U.iJm?1'LI8d'U-LJ'm?1'U81 mtJ bb'\J'\J'LJ8.:i "n"ilm';l~1lJA 1" U';l~?l.:ifi"il~ tiV1'11.:i~8~1tJ';l~n'U 
'IJ 'IJ 

B b~ n'\ll';l€l'Ll n~'LJ8\15'U1fl1';l1 'LIU d~ b 'Vll"l b U'UVI~ ntJ';l~fl'U nl';lb?l'U 8';l1fl11 Vt';l~'\JzjtJ~ ~1lJA 1';l1 CJ~~ ruru 1~1lJ r11 
'I \I u QJ 

rl1Vl'U~ 1 VtbU'U~b .LJ1d'UoLJ8 b?l'U81 'LIV1tJ\1~8~1tJwn'UBb~ n'Vl';l€lt1 n~i (i).:id 
'IJ 

(<9l) mrun"iJm';l~1lJr111~"il(;)'\ll~bliCJ'U bll'U'Ll~'UflflG11 mJ 1 Vi'l"~'\Jzj€ln"ilm';l~1lJf11(i).:in~11 b ll'U~d'U 
' ' 'IJ v 

'1lm?l'U€l 

(~) mrun"iJm';l~1lJr111l11~"il~'\ll~bllCJm ll'U'Ll~'UflflG11 mJ 1 Vi';i~'\Jzj€ln'1 m';l~1lJr11 ';l1CJ~~ruru1 
'I , QJ QJ 

~1lJrl'1n1V1'U~ 1 Vib ll'U~ b .LJ1~'U-LJ'm?1'U€ln'UV1t11 CJ.:i1'U'LJ8.:i-r\ib ll'U~d'U-LJ'8 b?l'Utl 
'IJ .. 'IJ 

~.:id "n '1 nJ';jlJ ~1lJA1~ '1 ~ '\ll ~bu CJ 'LI b tJ 'LI 'LI ~'\J fl fl G11 Vlll" V!lJ 1CJm1lJ11 n '1 n 1';l~1lJr11~ '1~ 
' 

'Vl~ b uCJ'Ub ll'U'Ll~'UflflG11?1€l mlJYl'~'U15';ln"iJm';lr11 m~'Vl';l1.:i'V11ru'1J~ 
' ' 



" i:'G~Uljftl 

G~b1rt~:::Lrtb1, !bl tL~Ul:'~I:' &(!,(!,~ rn~ULb1 Lfu fu~LY.ftl G~b1 L~Ltlbkftl Gn~rn~lbkftl :::(!.~g1A.~~l:'U~b11:'LllbrbW 

" ~lrb~1 rt~, I:' & (!,(!, ~, G~I:'(!. ,, ~G n~i G~n~~ ~ tg1A.~ ~ 1:-rn b11:'L IA.rbt u G ~b1~ u °'Gt IA.U ~, ~L ~Lt~ rn :::t [bt LU 
' " ' 

~f':!LllltL(!.~tLUrttW:::lll~ Lfufu~LY,tLUnt%b1~UtJ.GtllbU~1~L~Lt~tu:::t[btLUn~~)ptLUnt JJ"C. 

" ,.. 
n~r3 LtG n~i G~n~t:i~,, fl,f3~[1, r3~1 fl,f3~[1 ,~l M:Lt~~~,~ t LiA~f':l~G~b1 m~L~:::tL~nr;, ~~Ut}GtllbU ~, ~ 

L ~Lt ~ tu ::: t f1 t L ~ u G i n t ~ n b1L0U ~ ri. l n G ~ i u L (!. f1 l I:' L ~ u w ,, ~ r3 ~ i ::: ~ r3 Lt G n ~ i (w) 

" ¥U t}GtllbU ~, ~r3 t~i:'L]>~]>G~~]'lblb:::tl:'LIA.L~LtGn~itLU n t Gn~i G~n~~G~UGWftl (Ci!) 

l:'Wb11:'LllbrbWl:'Grl.~U nGtllbU~1 Gr3t~l:'L(!. ,, ~ p ~ l1i fl 

" ,.. ~]'G~~,£>1blb:::tl:'Lllb~Ut}GtllbU~1~L~Lt~tu:::t[btL~UG1G~~G~r3Lt~m,Q.G~b1 ~Ut}GtllbU~1~r3t~l:'L]'~]'G~~]'lblb:::tl:'Lllb 

¥UtJ.~!,IA.U~1@L~Lt~tu:::t[btL~umn,kDG~r3Lt~fu,ei.nt~J:br3~tGn~m~n~DG~UULtfb[tl (®) " 
' " ' ' 

" tywn t n,.tmG ~tLU ~!bl r3~1 Gn~m ~n~~i:'Grl.Gn~i G ~LllltL(!. ~!bl£1A.~ntl:'~l:'t~b11:'LllbrbW ~·c. 
' , 

" M,J:br3LWn~1G~n~t:J£1A.~~)ptLUM[bnG~LllltL(!.t;j.(!.LG L.tLUrttw:::m~ r3GJ:bU~1~L~M.~~tLU 
" ' " ,.. 

nr; rn~b1 n~r3Ltcm~m~n~t:JG~~llbr3~fb i r3~i lbr3~fb i~l!,LU~~,~ t LY,~f':l~!bl nb11:-L~uwimLtle:l:::~11 m~L~:::tL~flotef 
~nt~n t ¥UtJ.GtllbU~1@L~Lt~tu:::t[btL~UG1::: ~11 kJLU :::t[bfl. U-l ~fl.b1LYl:'rnb11:'LllbrbW ~rl. l nG~1 ULl!.fb ll:'L~U W11 

• • ~r3 ~, :::~ r3 LtG nm G~b1 nt~ lbt~!bll:'L]>::: (!, ~~~~i:'Grl.:::LM.01 :::lllf>\.U;; Ill~ ~r3 ~1::: ~r3 Lt G~b1~ o.~ lib 1 l:'LllbtL~U m 

" " G M,~1 ~tr3 LW M,~1 G~n~t:J~11n~1 fl.J:br3LWn~m ~n~~i:'Grl.Gn~m~LllltLl!. t;).lbk!bl :::l!.¥U t}GtllbU ~1@L~Lt~tu:::t[b 
' ,.. ' 

" " tLU~f':!Llll!,Ll!.~tLUrbtW:::lllle:l t~11 ~ G~rbLWl:'G~UljftlGn~rn~n~G~b1 w G~rbLWnt~lbtle:lftlG~b1 i:'G~Ulj 
8"P n. .. n. 

!bl Gfl.~m~n~tLU fl.L£:U)#b1fl.~G~b1 Ci[ G~rbLWl:'G~ULjftl~,Cbrt~lll~~~tr3LtGn~rn~n~~ULb1 w·c. 

oo® :::~r3G}lb~LfA 1~rbb11:',!f.rbtWJ:bb1Lf1~ t ~nb1LYr3~1 
" " ···············:.··············· :::~r3GtlbULIA.1Ufl.b1Ln~nb1LU ····················::················ (JJ) 

f1i f"b I f"b ~ 0 

···············:.··········-----:::~r3GtlbULIA.1Ufl.b1Ln~nb1Lu··············--------:.--·······-------· (~) 

f'5rbl rb 0 0 

" ········-------:.··-············ ~~r3G!,rl.ULIA.1Ufl.b1Lfl.Wfl.b1LU -----···············:.··---------------(W) 
/'& rb I l"O 0 0 

" ·····-------·-·:.· ----····------:::~r3GtlbULIA.1 Ufl.b1Ln~nb1Lu·····················:.···········------(Ci!) 
f5 l"b I l"b 0 0 

" -----·-········:················:::~r3GtlbULIA.1Unb1Ln~nb1LU (c:JJ!Jd) Gn~mri.nr31A.L~Lt (®) fl l"b I f"b 0 0 fl P?f=>' 

" '' 
(}!:'~ ~nb1LY~UJ:bb1Lf1:::~11u J;b1r3,£>l!.Q.M:Lwnn 11 :::~~ t r3~1 LllltL l!.t;j.:::l!.l:'Wb11:'LllbrtW 
,.. ' " 

rmmG ~n ~tLU:::nR. ~LllltLl!. t;j.tLU ntn~ !fs Ill U111,G u :::t fbL ~Lt !!19 Ill U1 u irnH-ttyt u ( rl.) 

..................... (r3tfbb1G~Lle:!Lt/tLUr3LW~L~Lt/rteJ>L~Lt)""······················ UL(!. 

L llltLl!.t;J.:::l!.l:'rnb11:'LIA.rbW Gnm G~n~tLU :::nR.~LllltLl!.t;j.tLUL~Lt!fslllU1U ~b1Jl> ttyW (U) 

" Gn~mri.nr3tLU:::nR.f':!LllltLl!.M.tLU Ci["C. fl f" l'I ~ 

LllltLl!. t;J.:::l!.l:'rnb11:'LIA.rbt u _p.1:-~~ ¥U t}GtllbU ~1@L~Lt~tu:::t[1Gn~m ~n ~tLU ~f':!LllltLl!. t;J.tLU ®"C. 

Ll'U!,L~~!,LUf1.l£1A.~:::1:m~ruurn~!.1. ·~ 

n. (\ ,,, ,,, 

t~1m~Uf':IG~ULl!.fl.~~lGfl.~1G~n~t:iG~b1 l:'~UWG~G~b1Lmm~ 
" n. " n. 

LY,~lG~m~~ln~~t r3L!, w n~1!bl~~l:'~rttmrnrnle:l~lG~b1W~L~Lle:!L!,Gfl.~11:'~HUG~1W~~r3LWn~m~n~~ ~1m~1 

" t~118G}lbr3~1L~Lt~tu:::t[btLu:::nR.~UG~1~~~f':lnLl:'r3LtlbGR.n~1LllltLl!.~~l M .. ~b11:'LllbrbW~n1uL~W~lbJ:b ni J)® 

" " ntr3LLJn~:::t[bL~,~m~b1 Gn~m~n~~~tn~:::l!.l:'rnb11:'LIA.rbW QG~rbLWL~LtGn~1tLUn.~:::t[bUJ;b1 
,.. ' ,.. 

-/lll -
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b.b nJ:WV11.:JVl611.:JVJj.:JHzj.:i~VJ5~'<il~1jJ-r'\Jj1A1~1Ml vt1tlj1Aivt'li.:ij1A11(?) vt1m1m~b~'Utl 
' 

~.:ivt:w\?ln1~ Lb61~t11'<il'W'<i!1jru 1 b~ t1n~1.:i1 ml'1'U1'U vt1t1'lJ'U1\?l vt1mo'W1~d1 tJ fl1jvti!.:id1 tJ fl1j1\?l vt1t1t11'<il'<il~ 
tJ m~nfl1j'l.Jd~m\?lj1mBL~nVJjt1iJn~'1(?)tJ 1jJ'W'<iJ1jru1~\?l~1.:ib61 tJn1~ ~\?lbbvl'<il~'W'<i!1jru1 ~.:i-d L~m.h~ 1tJ'lltl'lJt1.:i 

' 
VJ1.:Jj1'1Jfl1jblJ'U~1ri'ru bb61~1Vf~t111mj\Pl\?l~'U'lJt1.:im:wV11.:ivtm.:i Lll'LIL~wv1\?le:f~'U~m~'Ut1'<il~b~tJn~t1.:irh1-U~1tJ vt1t1 

v ~ 

A1b~tJVl1tJ 1\?l 1 m~ j'J:W~.:im:wV11.:ivtm.:i'<il~oW'<iJ1jnJ1tJm~nmj'l.Jd~mm1A1Bb~nVJjt1iJn~ bb61~61.:i 1 Vl'l'.f~~'U 
~ti b~'U ti b ll'U e:J~ .:J.:J1'U 1jJ11'<il ~ b ll'Ue'.i'~'U~ eJ b~'U t1~1~-r'\J n1jfl (?) b~ ti nvt1t11jJ n l?l 1:W Vl 1 n jJ b Vl \?) v1bzjtiiiti1~11 

~ v ' 

~'U~tlL~'UtlnJ~Vhfl1j b\?ltJ 1jJ~'<il~l?l b 'ti'U fl1jb~'Umtln~1jeJ'Ub ll'Ub Vl'<il vt1t11-Uzjt1'\JAA615jj:l.J(?)1 vt1t1D~'\JAA61~'U 
' ' ' 

:w1 b~'Utld1A1bb Vl'Ub lJ'U~'U 

1 'LI mru~ e'.f~'U~tl b~'U Bd1tJ~ b~'U Bd1A 1~1 ~(?) b~'U tlj1A1~1'<il'UA1\?l'Vlil1tJ1~111jJt11'<il 
v ' 

~1biJ'U.:J1'Ul?l1:Wbt1nmdud~m\?lj1A1Bb~nVJjt1iJn~1~ Aru~mjiJfl1joW'<iJ1jru1e..i61fl1jUj~n1\?lj1A1Bb~nVJjt1iJn~vt1e.i 

m:wVJ 1.:ivt611.:J'<il ~ 1 Vi e:!~'UoLJ m~'Ut1J'U~ bb'<il.:Jbb61~bb~\?l.:ivtt1mn'LI~vh1Vibzjt11~11e:f~'UoLJ m~'Ut1mmjf:l~1b tJ'U.:J1'U1?11:w 
v "' v 

bt1n~TjUj~n1\?lj1A1B b~ nVJjeJiJ n~1 Vf L~~'<il~:W'\Jjru vt1 nA'1~bb '<il.:i 1jJ b ll'LI~fo'ii'l.:i 1~ m:wVJ1.:ivtm.:ii1~VJ6~'<i!~ 1jJfo 
v 

~ eJ b~'U eJ vt1ti1jJ-r'\J j1A1'lJ ti .:J ~~'U oV ti b~ 'U eJ j1 tJ J'U ~.:id e'.f~'UoVeJ b~'U ti~ .:J fl~ 111jJ iJ~Vl 5b~ tJ fl~ eJ.:J A 11oU~1tJVl1e.i 
v v 

rl1b~tJVl1tJ1\?l 1 '<il1fl fld:WV11.:J'Vl611.:J 

b .ml nt1'U61.:i'U1:w 1'LI~11J11J1m:wVJ1.:ivt611.:it11'<iJuj~n1P1tJ n b~ n n1du d~ m \?l j1m B b~flVJje.JiJ n ~ 

Vl1 nu j1 n!J l1ijfl1j fl j~VJ01~ b oLJ1 f1 n'l'.fru ~ ~~'U oLJ eJ b~'U tl~'ll 'U ~ n 1 jU j~ fl1\?lj1A1vt1 eJ~1~ -r'\J fl11rl \?lb~ e:ini1 

e..i61uj~ 1tJ'IJtl~1:wn'U vt1t1i1~1'U 1~ b~tJn'\Je'.i'~'U-V'm~'Um1 tJ~'U vt1t1-U\?l'lJ11.:imjbb~.:i-U'Ut1~ 1.:ibll'UtJjj:lJ vt1t1~:wtJt1:wn'U 
v 

tl'\J~~'UoV m~'UeJJ1tJ~'U vt1m~ 1vtihffi 'LI fl1jb~'Um1A1 vt1eJ~ t111m~v11fl1jVJ '<ii~ l?l~'U 1\?l 1 'Lifl1jb~'Um1A1 
v ' 

I < I I 

b.~ Vl1fl~~'UoLJm~'Ut1'1i.:ibll'Ue'.i'Uj~fltl'\Jfl1j SMEs b~'Utld1A1~.:Jfll1j1A1~1~\?l'lJtl.:J~~'UoLJm~'Utld1t.J 
'U 'U 'U 'I 'U 

~'U~~ bfl'U~tlt.161~ ®O 1 Vf vt'l11t.J.:J1'U'1JeJ.:J-r:o~\?l~1.:J'<il 1 fl~Uj~fltl'\Jfl1j SM Es ~.:in~ 11 b\?lt.J~ \?lb~t.J.:J~1~'\J~~'UoLJ m~'UeJ 
"' v v 

zj.:Jbll'U~Uj~fltl'\J fl1j SM Es zj.:Jb~'Utlj1A1~ .:Jfll1j1A1~1~ \?l'lJtl.:J~~'UoLJm~'Utlj1t.J~'U 1jJ bfl'U~eJt.161~ (9)0 ~ '<il~b~ t.Jfl:w1 
\I \J 'I 'U 

vl1~qjqj1~bfl'U m j1t.J 

~~ 'UoLJ m~'U ti~ bll 'Un '<ii fl 1j~1:WA1~ '<il~1~~Vl 51?11:W'JjjAVlii .:i ~ b oLJ 1~1:W A 1Vl fld 1 t.J'<il~~ ti .:i 
v v ' 

bll'U~Uj~nt1'\Jfl1j SM Es 
v 

b.r.;<; Vl1fl~~'U~m~'Utlzj.:im'll~uj~fltl'\Jfl1j SM Es bbvl bll'U'\JAA615jj:l.J(?)1~~ ti~ ru'IJ1~1Vlt.1Vl1t1D ~ 
'U 'U 'I v 

'\J AA61~ ~ \?l~ .:J~ 'Ul?ll:W fl il'Vl:l.J1t.J 1 V1 t.Jb~'U eJj1A 1~ .:Jfll 1j1A1~ 1~ \?l'lJtl.:J~~ 'U~m~'U tlzj.:J b lJ 'U'\J A A61tJjj:lJ(?)1~ i'Jt~~ eJ 
'I dJ 'U 'I 'U , 

~ qj'll1 ~1 Vlt.Jvt1 tltJ ~ ~ AA61~ ~ \?l~ .:J~'Ul?l1:W flDVl:W1t.J'lJtl.:Jvl 1.:JUj~ b VJP11jJ bfl'U ~tlt.161 ~ m 1 Vl'VlU1 t.J.:J1'U'lJtl.:J-r ~~\?l~ eJvt1eJ~ \?l 

~ 1.:J'<il1fl~~'UoLJe.J b~'Utlzj .:JblJ'U~ Af161tJjj:lJ\?l1~ ~ti~ qj'IJ1~1 Vlt.JVl~e.JiJ ~~ AA61~ ~\?l~ .:J~'Ul?l1:WflDVl:W1t.J 1Vlt.Jvl.:Jfl~11 
~~'UoLJ m~'UeJ~ b lJ 'LI n '<ilfl11~1:wr11~ '<ii~ 1J1~ VJ61?11m1jAvti! .:i ~ b .LJ'1~1:wr11VJ m1 t.J'<il ~~ t1.:i bll 'LI 
v v ' 

~Uj~fleJ'\Jfl1j~ b ll'LI'l~AA615jj:l.J\?l1~~tl~qj'IJ1~1V1t.1vt1t1iJ~~AA61~~\?l~.:Jl?l1:WflDVl:w1t.J1 Vlt.J 

0 QJ ii I II 

rn1. fl1jVJ1~ruru1'<il1.:ine:i~d1.:i ...... 
ml. m ~'ll'U~fl1jUj~mm1A1B b~ flVljtltJ n~'<il~tii' t1.:iv11~ ruru1~ 1.:i1?11:Wbb '\J'\J~ ruru1 ~ .:Jj~'\J 1 'LioLJtl m.m 

\I v v v Q.I 'I 

Vl 1tlV1°1-V eJ \?)fl 61.:J b ll'U m.r.:i~ eJ tl'\J fld:WVl 1.:JVl 61 'H .fl 1tJ1 'LI ______ ~ --- 1'LI U'\J ()'(?)'<ii 1fl1'LI~hl-rrnb '1.:i bb 61 ~'<ii~ t') eJ .:J11.:J 

vtt1nu1~ tl'U~qj qj1 b ll'U ~1'U1'Ub~'Ubvl1tl'\J~ e.Jt.J61~-- -~- 'lJe.J.:Jj1A1A1~1.:J~Uj~n1\?lj1A1B b~ flVJjeJtJ n~1 Vf n j:l.JVJ1.:J'Vl611.:J 

~\?l~e.i 11l 'LI'lJru~v11~qJ11J1 b\?lt.11 oifvtt1 nuj~n'Ue.i~1.:ivti!.:ie.i~1.:i1\?l ~.:ivie:i 1 u'if 
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C9l. b~'\.HWl 

l!:J. b ~l"l'V1~eJm1'Wvi~5'U11"l1'H~'U~~zj1 tJ zj~ b lJ'U b ~l"l'\-1~ eJ~"i1'Wvi6'l~l'U ~~1 off b ~l"l'V1~eJ~"i1'Wvi 

J'Ui1"i~~m~1'1-11J1ffi 'Ul'Uvl1~qjqj1 'V1~eJneJ'Ul'U,_r'U 1~ln'U m l'Uvl1f11"i 

m. 'V1tl ~~ eJ~ 1'1.J"i~n'U"tJeJ~5'U11"l1"iil1t.J 1 m.JWbVI l"l (?11:1.J~ 1eJ~1~~ l"lru~m"i:!Jf11"i'U btJU1t.Jfl1'V1'U~ 
17i'~"i~u1'U.LJ'e:i (9).~ (l!:l) 'V1~eJ\l~blJ'U'V1U~~e:i~1t.l"i~n'UBb~nV1"ieJ'Wm1(?11:1J15rn"i~m:1Juru~nm~r11'V1'U~ 

' " 
~ . m.r~~ e:i~1t.l "i~ tl'U"tJe:i~u ~,;VI b~'UVl'U '1-1~ e:iu~,;'vi b~'U Vl'U '1-1~ nvi-r~ tl~1~-ru eJ'U ru 1\Yl 1 ~ 

'I 'I , v 

U·"i~ n e:iu n\I n 1"i b~ 'UVl'Ub ~e:i f11"i~1 ru'tlu bb6'1 ~t.l "i~ ne:iu Li"i nlil~ 1'1..l"i~ n'U mJ.Jt.l"i~ f11l"l"tJeJ~5'U11"11 "ibb vi~ t.l"i~ b vil"l1 vi t.1 
' ' 

mm1 t.J~ e:iu~,;'vi b~'UVl'U~li'U 11"l1"i"bb vi~t.J "i~ b Vll"l1 Vl t.Jbb ~~bl t.J'U1 ~Vl"i1'\.J 1~ tJ eJ'U faJ.J 1 m off (Yll:IJ~1 eJ ~1~'V1tl~~e:i 
' ' 

~1'1..l "i~n'U"tJe:i~5'U11"l1"i~Aru~m"iJ.Jf11"i'U1t.Ju1t.1n1'V1'U~ 17i'~"i~u 1 'Wi e:i (9).~ (l!:l) 
' 

er. ~'UtJum-r~u16'11vit.1 

'V1~nt.l"i~n'Ud\l~A'U 1~1~t.11~i1~e:imdw11t.11 'LI C9lct 1'LI oJu~~'11n1'LI~~'1l'U~m"it.l"i~m~"i1m 
" 

fa~nvi"ie:i'Wn~ (~fo~1~) ~'U\11n.Ue:i~n~'U\Yl1:1J~ruru1~1~bb~1 
'V 'V v v 

ITTl .l!:l ~ 'tl'U~ n1"in1"i b61'U e:i"i1A1'V1~ e:i 1~ -ru n1"ifi ~ l~ e:i nlil ~ ~ e:i ~~ ~vi01 bb~ 'LI n1"i1off~61~ ~ ~ ~ \Yl 
" ' 
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~n~'Um~ ~m~eJ 1~foeJ'U~~.,:iu'lJ".l:::mrubb~:::b~'U'lJ".i':::~1.,:i1~ Vl~eJ 11?i'foeJ'U~&i"il1nflru:::-r\i:w'LIMTI Vfvh~ruru11\?l 
'll 'll 'I 'I clJ QJ QJ 

®0. erfo{l1.,:i\?leJ\l'lJ nu&\ b~CJ1 rl'U tl1V1LJn'U".i'".i'Vln'U'UV11\lVl~1\l m:w~Vl1\l".i'1'1Jn1".i'fl1Vl'U~ 
" ;..J , 

1~mfl~\lfl-r~ 



- C9lb -

" 
(9)(9). e'.i'fo~1.:i~e:i.:ine:i?111.:iV11e:i~~V11~1tTn ,nu LLri:::Y1-Wnoti1ri111 ~.:i'Ll. -

" 
C9) C9). C9) 

C9) C9) . l!J 

(9)(9). Gn 

C9) C9). Ci'. 

(9)(9) . er 

C9le9l.b 

------------------ -------------- ----- ---- -------- ---------------- -------------- --- ----------------------- --------

--------------------------------------------------------------- ---------- ---- ------------- ------ --------------- ---

----- ------------------------------------------------------------ --- ------------- -------------------- ----- ------

-------------- ------------------- ----------------- --- -------------------------- -- ----- -------- ---- -- ------ ------ --

----------------- --------------- ------ ---- -- -- ---- ---------------------------- -------------------------- ------- --

------------------------------------- --------------------------- --------- --- ----- -- --····--· ·--- --- ----- --- ------

1 'LI n1ru ~ ~ €).:)~ ~V11i1tT n '11'U LLrl :::~-W n-&1 fl111 ~-r'U~1'1'1:::: ~el'l~ ~V111 ~ LL~1L?\~'1.fl1tJ1 'LI 
" 

<i'.er 1'LI tTu~.:iLL~i''Liri.:i'LI1J..J1 'U~ruru1 LLri:::'1:::~el.:i~~ 1 ~m ~V11LLri:::Lb?1.:i?111.:i1?1rie:i~'1'Utl1mJ1.nflu~1.nrimJ..Jm1 
v v ' 

bLn m ru el~\I r:lm'U~~'1~ nel r:l~1.:JVl~el~ ~V11i1\Jn.:J1'U bLG'l~~'W'n-&1 fl111'1:::~el.:JL~-r'Ufl11J..Jb~'U'llel'U'11 n 
i.I I i.I I 

~11'11.:ine:i'U 

" ~fo~1.:iijV1-J 1~~~V111flti'Lil'iurie!~'IJ'U1~ Lfl~el.:J tJ'LI1?11:W'l!e:iti n11 l!J ,<i'.oo 6/1. 6/1. ~ijr:1.n 1~ 1 off .:i1'U 
" 1~~ 1~m lJ'LI1riti'LI1?11 V1:WV1~e:i'1~'Vl:::L uti'LimLL~11:W bi1'LI C9) tJ 1~titTu~.:i1m~J..Jv11.:i1'UmiJ~~w1J1 ~1'LI1'LI ___ : ___ .l°i''LI 

~~€JJ..J~U n.:J1'U oLJ'U 1 ~ci'1V1-ru L ~1VIU 1~'1J €1.:J miJ'Vl1.:JVlrl1'1 1 'LI n11fld'Uflil'l1'U~1.:J L Vim n elr:l~1.:JVI ~elr:l:::~1'Ul?11J..J 
' 

~ru ru1 ~'I LL~l'UL~J..J'l1'U'1'U LL~1 L?\~'1 1~ tie'.i'-ru~ 1.:J L U'Ue'.i' €!€! nrh 1off~1m~tJ1 nutl1ilm ~m ~~.:) tl1i!'UV1~ el~'U 
v v 'U 'U 

rhel:::LVI~ r11'1ieliJ 1"11~1.:i LLG'l:::r11~1.:iL1m'lJe:i.:i~tTn.:i1'UoLJ'u~.:i - l°i''LI LLri:::e'.i'fo~1.:i~el.:ifo~~'llel'U 
----------------------- 'U 

1 'LI mru~ bfl~fl11J..J L~ tJVl1 tJ Vl~elelD~ L V11?1 eJ'ULfl ~~'U'11nm11-ff 1ri tJ'UIJi ~ .:in~11 1:J11 fl11J..J L~ tJVl1 titT'LI '1~ Lfl~ 
' ' 

~'LI nrn~ 1VIU 1~'1J €1.:J miJ'Vl 1.:JVlrlJ.:J Vl1el miJ'Vl1.:JVIG'l1.:J LLrl~ L ~€JU 1:::1ti'lJoW'lJ €1.:J'Vl 1'111'lln11 m~t! tJVIU'l ~€! 
' ' 

rA'1tTn.:i1'ULrl'lJ15n11flru:::-r]~'LI1?1~ Y1 ?11.o®orn/ci l!JC9ll!:l rl.:Jl'LIYl C9lG mn~1fl~ l!Jerl!J~ m~'Vl1'1Vlrl1'1?1'11'U 

i'1'VlB'1::: Lbm 'lJ L ~J..J L~~ L~el'LI L 'lJVl1el~1.:i~f;!Jf;!J1miJ~ L~'LI?I~ m1 

C9ll!J . LU 'LIVI iJ 1~'1J €l 'I e'.i'-ru ~ 1 'l '1:::: ~ el'l'IJ el~ 11 tJ G'l:::: bB tJ ~ LLG'l:::: 1?111'1r:1eJ'U?I.fl1~ .if €J L Vl '1 '1~'l'IJ€J'Ir:1fl1 'LI~ 
" " ..:;Ji.I 0 I ~ 

'Vl1?1€J.:J'Vl1.:i1'UL€J.:J nel'U m1ti'U61Jel.:iu1::: m~11m 

C9lGn. m1u-ru11ri1r11.:i1'Une:i?111.:i 

ni1u-ru 11fl11"11-:i 1'U n el ?111.:i 1?11~?11?11ni 1u fo 11 ri1 ~ .:i1 ~u1 'LI .if e:i C9). er 1i1:::il1m1 i1 'LI mru~ 
" ' ' " 

1"11.:i 1'U n el ?111.:i ri ~ri .:i Vl~e:i L ~ ~:u'U 

C9) . n11'1J€JL~'U L ~~A1.:J 1'U ne:i?t11.:imiJ~ru ru 1 LL 'U'UU fo11m 1~d L U'UVl'l11~'1J el.:J e'.i'-ru ~1'1~'1:::: ~€).:) 
v v " 

L1ti n1e:i.:im tJ 1'w n1V1'U~ cio l'U U'U~'l LL~l'U~ ~fo~ 1.:J 1~~ '1~€J'U.:J1'U.:J1~?l~Vl1tJ Vl1n'W'U n1Vl'U ~.n1 u LL~1~-ru 
" , " 

~1.:i 1:Wiji'1'Vl5~'1:::L~tin1e:i.:iL~'LIL ~~r11.:i1'Unel?111.:i'11n ~11~1.:i1~Bn~el 1 u bLG'l:::mru~~11~1.:i '1:::~el.:i b~tim~'LI 
" " ~'U'11n ~fo~1.:i 1~~11~1.:i~LU'UA~ruru1~rn~tim~'LI~'U'11rnHu~1.:i1~m ~1 Vl~el1~~nr11.:i1'U'lJel.:J.:J1~~el1 u 

\J \J \J v v 'U 

Vl1el 1 ~~m~'LI'11nV1~nu1:::n'LI~f;!Jf;!J1 LL~1LL~mru 
' ' 

l!:l. ni 1~ '111ru1 fl
0

1'U1 ru L~'LIL ~~VI~ el G'l ~ LLG'l ~ ni 1~ 1 tJ L~'LI b ~~VI ~m~ tJ n b~'U ~'LI '11rnHu~1-:i 
" 1?11~ L~ D'LI L 'lJ'lJe:i.:i~f;!Jf;!J1 bL uuufo11fl11~ ~el .:i 1~fo m11?111'1?1el'U LLri~ L ~'LI'llel'U '11 nrA'1tT n.:iuu1~mru bLG'l~ 1 ~~el 

m1~'111ru1'1Jel.:ici'1t!n.:iuu1:::mrubu'LI~i'Ur:1~ 
' 



- ®b"ll -

?!1'1 '";i fl1'";ju-ru '";i1fl 1 (?! mri 1 K) '1 ~1'1 eJ\lfl\I~~ '";i~~u ~ n°1vru VI 111 'W i'mb~1 b?1~'1m11~ n°1V1'U VI H 
" " 

L 'U~UHU1 Vl1eimtJ L 'U'";i~ tJ~ nm~m111\;)'VmtJeiein 1 tJ bVltJ'<il~ 1-ti?!m'VeJ\IVl1\l'";i1'1Jfl1'";i~1\;)'";i~'IJ 111 'W-t'ei m.ct 
v QJ \J , 

• 1 ' " Vil""'., tJ"" 1" u'";i~ b.f1Vl\l 1'U n eJ?!'";i1\I bbfl ~~1'11YL'1J nU?!tlJ tlJ1 bb'U'U 1'1.J 11fl1 VI 

L 'Ufl1'";i'W1ii1'";iru1 b ~11V11eiflVl'";i1fl1ri1-:11'U~1-:i b Vim riei?1~1-:i 11Xfi1'U1ru!'1111?1!'1'";i ~-:id. -
" 

p (PO) x (K) 

n1Vl'WVIL1X p '";i1fl1 rl1\11'U ~ eJVIU1 tJVl1m1fl1ri1\11'1.J b ll'U\11 VI~ '1~ l'1eJ\1~1tJ1 iX~ -ru ~ 1\1 
" 

PO = '";i1mri1-:11'U ~eiVlth tJ~~fo~1-:1tl'";i~1lfl 1\;) V11m1fl1 fi1~1-:i-:11mll'W\11VI 
" " 

zj\l '";i~u 111 'W~ruru1bb~1bb~mru ' ., ., 
' ' ' 

ESCALATION FACTOR vhXn\;)1tJ a:'% biJeil'i'ei-:1b'W11ri1-:11'UV11ei K 
' ' 

rnmV111 rr. % biJeilli'ei-:ib~tJnri1-:11'UA'U 

ESCALATION FACTOR K V111\;)'11n?!!'l'";izj\I bb U\11'1111U'";i~ b.f1Vlbbfl~~ nl'!ru~ \11'1.J riei?!~1\l~\l.n 
" 

.,; 
Vi~1~'Vl @ ..:)1'WeJ1fl11 

\11'UeJ1fl1'";i V1mtJi'i-:11'11mm'";i b'li'W ~vhm'";i b '";i\lb~tJ'U b '";i\1Ym1u1fl VlffWn ~'W'n V1eJU'";i~'1J11 
' 

er~"5''lJVJ1 811b'Ub~tJ11 ?l'";i~l1tJtl1 h-:iei1V11'";i fl~\li'?!VI h-:1-:11'1.J ~1 bll'Wlli''U bbm~11XV1mtJm1m111i'i-:i 
' 

m.m 1 ~~1bbfl~eJ1fl1'";i'\J'";i'";i'1'\Ji'i-:1?11m11'U'oil1V1'l11tJ bb~hh111i'i-:1V1~mb Ufl\lbbfl~'";j~'IJU 1~~1mtJ1 'Wu~nru 

m. l!:> U'";i~U1'VeJ\leJ1fl1'";i'\J'";i'";i'1'1.J i'i-:ivlm11'U'oil1V1tl1 tJ bb~hb111i'i-:1'";i~Uutl'";j~tJ1m tJ L 'UU~b 1 ru 

m.m '";i~uuvl eiV11m~uu?11tJ~1-:i 1 ~&1V1V11ei~-:iei ~1 'U?i1'U'VeJ\leJ1fl1'";j b 'li'W vleitlfom nil"! vlein161J 

?11tJ1 ~~1~1V1-rrnfl~ei-:iu-rum nil"! ?11tJ~eiYJ1 If! 1 
~ ~ 

m .rr. Vl 1\l '";i~'IJ1 m.11'Vei-:im fl1'";i'1'U i'i-:1VJ1 \l'";i~'IJ1tJtl1.n1 tJ'U ei n 

m.ct ?i1'Utl '";i~ neiu~-oJ1 b lJ'U~1V1-ru eJ1fl 1'";i bU'W1~?i1'U~&1 Vlnumfl1'";i bVI tJl'i'eJ\1?!~1\IVl1eitJ '";i~ neiu 'W~ei11 
fl 'U n 1 '";i ri eJ ?! ~ 1\IeJ1 fl 1 '";i bb ~ 1~'";i111 ()\I b fl~ eJ -:i "5' n '";i VI 1 eJ b fl~ eJ \I iJ eJ n '1 ~ 'U0

111 1 tJ '";i ~ n eJ 'U VI 1 eJ &) VI ~\I 
b'li'W ~~vi bfl~eJ\lflei11'W1bl'lei1 bfl~eJ\l?!utl1 bfl~eJ\ltlfomnil"l 'W'V1fl11 1f!1 

" 
m.b VJ1-:1bVJ1'";ieiumm'";i ~'Uf\11 ~'Lil'i'n 'vi1-:11ii1nei1f11'";i 1VltJ'";ieiu1~bn'U m b11m 

1-if~~'";i K = o.klc:t' + o.wic:t' It/lo + o.wio Ct/Co + o.a:'o Mt/Mo + o.wio St/So 



' 

- (9)~ -

Vl~1\91Vi 00 \l1'U~'U 

Q • cf -=:ti QJ.r:::ti Q.J.r:::i. ti«::. .::ii V.r:::ti 

oo.<» ..:J1'W\9l'W VlmCJti\l fl1'j'LJ\91\9l'U fl1'j\91n\9l'U fl1'j'\J\9le:J\91\9l'U fl1'j'LJ\91Vl'U1\9l'U fl1'jbn6'1 CJ'U\9le:J\91\9l'U 
' ' 

fl1'j~\91 - mJU\91B\9lbbtlt1 bzje:it1 ri6'1e:i-:i fi't1ri6'1m fi't1~t1J1 fi't1vi1-:i zj-:i~e:i-:i1·u\ri~e:i-.:i~m bri~e:i-:irle:inmJBu~ 

~1V11'u fl1'jm.J ~t1 1 ~m.n CJ ri11:w'1-:i fl1 'jti:J.J~t1V11e:ivi'j1 CJV11e:i1 ?1 \91 ~t1 ~ii fl1'j mu ri:wA ru?l:wu~ 
' ' ' 

'Ue:i-:ii' ?1 ~i!t1 1 bb61 ~ii.Ve:in°1V1t1 l'li5m'jti:w 'j'Jm~ -:iii fl1'j'IJ \91B\91 bb tlt111'l CJ 1 -li'bA~e:i-:i~ m bri~e:i-:irle:i n61b~e:i1 m~ 
m m:o1t1l'l1:W~ n1V1t11'l 11 b 'lit1b~ CJ1 nu-:i1t1 ri e:i?1~1-:itit1'UV1~e:i b zj e:it1'1J6'1U'j~VJ1t1 

"" 

vr-:i<l1~'j1:wn-:i-:i1t1tJ'j~bilVl EMBANKMENT, ExcAvAT10N, suBBAsE, sELECTED 

,MATERIAL, UNTREATED BASE bb6'1~ SHOULDER 

boUG'lm K = o.mo + o.<0>0 It/lo + o.cto Et/Eo + o.ooo Ft/Fo 
'U 

oo.oo -.:i1'U~'Ub~t:1.:i Vl:w 1CJ~-:i -:i1t1~t1'Ut11\911 V1ajtl1m b~CJ-:in'Ub ut1~t11 ~b ut1'j~ b uCJu "ilt11~m1:wvit11 
~~ 'i)\lfl1'j b\91CJ1 'U'lie:J\ll1\l'j~V!l1\l~'U1 Vlaj"il~ bb61J:W~1CJ~'U~e:J CJ Vl~'i:Jnd1\9l'U'U1\91~1\l 1 bb6'1~VJ'j1 CJ1 ~ b~:W'lie:J\ll1\l 
ilni'jfll'IJA:WA ru?1:wu~'Ue:i-:ii'?1l'l bb6'1 ~il.Ve:i n°1V1t1 l'li5tJ fiu~11'lCJ 1-li bfl ~e:i-:i~ n'j bfl ~e:i-:irle:i n6'1 Vl~mb 'j\lfl'U bb6'1~ 1 ~ , , , d..J 

vimCJA11m1:w~-:i-:i1t1~t1~-:i -:i1t1~'Ub~CJ\lCJ1 bb t11 vi~e:i-:i1t1~'U 1 viaj~il~ n'loJru~ri~1CJA~\l n'Ub ~e:iue:i-:int1 n1'jtl\91 
' " 

b 61J1~oW\lVl~1 CJ'U EM~ 1\91 \91 ~\l bb~ ~ Vle:l \l G'i' TU 1 

boUG'lm K = o.cto + o.ooo It/lo + o.ooo Mt/Mo + o.k:Jo Ft/Fo 
'U 

oo.m -.:i1'Ub"il1~1~b'U\9l'Vl'U V1:w1CJn-:i -:i1t1b"il1~'j~bU\9l~t1vi'11tJ 'j~CJ~vi1-:i'Ut18'1CJ 1tJ - n~u tJ'j~mru 
hhnt1 l!:l n1m:wl'J'j CJm1t1-:i1'Ub"iJ1~'j~bu\9le:i1mfizj-:i~e:i-:i1-li'bviri'DA.fft1?1-:i 

' 'U 

boUMl'j K = o.ct~ + o.<0>~ It/lo + o.<0>0 Mt/Mo+ o.ooo Et/Eo + o.<0>0 Ft/Fo 
'U 

d 
Vl:W1\91VI m .:JTUVl1.:J 

m.<» .:J1'U~1Vl1.:J PRIME COAT , TACK COAT , SEAL COAT 

boU~l'l':i K = o.mo + o .cto At/Ao + o .ooo Et/Eo + o.<0>0 Ft/Fo 

m.oo \l1'U~1Vl1.:J SURFACE TREATMENT , SLURRY SEAL 

boUG'll'l':i K = o.mo + o.<0>0 Mt/Mo + o.mo At/Ao + o.ooo Et/Eo + o.<0>0 Ft/Fo 
'U 

m.m .:l1'U~1Vl1.:J ASPHALTIC CONCRETE , PENETRATION MACADAM 

1-UG'lm 
'U 

K = o.mo + o.<0>0 Mt/Mo+ o.cto At/Ao + o.<0>0 Et/Eo + o .<0>0 Ft/Fo 



- (9)~ -

m.~ -:11'1.J ~ 'H1 'U'U fl e:J'U n ~~ b6l~:u b 'Vi~ n Vim ti fi-:i ~'H1'U'U AeJ'U n~ ~ ~1 ·il'b~~m VI~ n zj-:iLJ ')~ n mJ \911 ti 
d ii di d i.I .d .c:i. d di 

~~bbf1J-:JbV!i.1f1b~'UV!')e:J~~bbm-:Jf.11(;lbV!i.1f1f1mb'llm.J~(;l (WELDED STEEL WIRE FABRIC) bV!f.1f1b(;le:JtJ (DOWEL 

BAR) bV!~f1~(;) (DEFORMED TIE BAR) bbf.1~')EltJ~eJ~1-:!1 (JOINT) ~-:i\11~Vlmtifl11:l.J')1:i.Jfi-:Jbb~'U~'UAeJ'Uf1~~ 
ct. d .c:i. ii 

b~'):l.JbV!i.1f1'\.JJb1ruAe:i~~~1'U (R.C. BRIDGE APPROACH) (;)1tJ 

boU61Vl'a K 
'U 

o. mo + o.@o It/lo + o.mct' Ct/Co+ o.@ o Mt/Mo+ o.@ct' St/So 

1 ~ q q ~ 1CV c;tt <QI .c:a. dov 

m.ct' -:11'U'VleJ'a::'U1tJ'U1AeJ'Wm~ b6l'a:l.Jb 'Vi6'l f1bb6'l ::-:11'1.J'UeJVm V1:1.J1ti11-:i 'VleJAEJ'Um~ b~'a:l.Jb V!i.1 n~1V!d'l.N1'U 

J~'l.nm11 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) -'.!1'U')1-'.J')~'\.J1tJtl1AeJ'Uf1~~b~~:l.JbV!~f1 
.:::I Clo d ~ .c:t, ~ t Q.J .::ii ..:::a. d 

-:J1'U(;l1(;)AffW m~ b~'):i.J b V!i.1 m1-:i')~'\.J1 ti'U1bbi.1~'\.JJb1 ruf.11(;)Ae:J~~~1'U "a1:i.J'Vl-:J-:J 1'U'\.J e:i~ nAe:i'Um~ b~'):i.J b Vli.1 n bbi.1~ 

-'.!1'\.JA El'W n~~ b~~:l.J bV!~ n~'W~il JU bb '\.J'\.Jbbi.1 ~~ n~ru~-:J1'UA~ 1tJ A~ -:Jrl'U b 'li'W -'.!1'\.J u e:i~n (MAN HOLD) vi eJ~eJ tJ 
'U 

~1ti1'V1')\"l~Vi vie:i~e:iti~1ti1'\"Jvh bU'U~'W 

boU61~'a 
'U 

K = o.mct' + o.1§'.lo It/lo + o.@ct' Ct/Co + o.@ct' Mt/Mo + o.@ct' St/So 

m. b -:11'1.J bfl'a..:J61~1-:1A eJ'Wn~~ b6l~:U b 'Vi~f1bb6'l ~..:J1'U bzje:J'U n'U~~..:i V!:l.J 1tJ fi-:i ~~~1'\.JAeJ'Wn~~ b~~m VI~ n 

1A ')-'.! ~ ~ 1-:J '51'\.J ')1 n A eJ 'Un~~ b~~:l.Jb VI~ n A eJ ~ ~ ~ 1'\.J (R.C. BEARING UNIT) vim VI~ tJ :l.J A eJ 'LI n ~ ~ b~~:l.Jb VI~ n 
"' 

(R.C. BOX CUL VERT) Vlm1-:itl11A')-:J~~1-'.!AeJ'Wf1~~ b~~:l.Jb VI~ n b zjeJ'Wrl'U~~-'.!AeJ'Wf1~~ b~~:l.JbV!~ n vi1b Vi tJ'\.J b~eJ 
.::ii .c:i. d ~ I I.I _d .::Jq V ii c;f CLJ 

A eJ'U n ')~ b~'):i.Jb V!i.1 n bbi.1 ~ff~ mi~ ')1 \lel'U'Vl:i.Ji.1 n~ru~ Ai.11 ti Ai.1 \l n'LI 

boU61~'a 
'U 

K = o.mo + o.<»io It/lo+ o.<»ict' Ct/Co+ o.1§'.lo Mt/Mo+ o.1§'.lct' St/So 

m.6'11 ..:J1'U bfl'a..:J61~1-:i b'Vi~ n V1:1.J1tifi\l ~~~1'\.Jb VI~ n~1V1-r'\.JA'Wb~'WoLJ1:l.Jtl'W'U 1m'l bV!~ n~1V1-r'\.J~{;l~\l 
u1 tJ'<il')1'<iJ')'lJiJ(;lbb'll1'W~-:J b~11 'V'J-W1bb ')-:J~\l b~1l'VltJ b~11 'Vl')VJfltl Vl~eJ-:J1'W 1m-:i bVl~n~'W~il~n~ru~A~1tJA~-:i 

'U 'U ' 

n'U bb~1~')1:i.J fi-:i-:i1'\.J~(;l~-:J b~11m..:i b VI~ n~1ti~\l'lleJ\lf11')1 'V'J-W1~1m...1~~ bb tA-:iuJ~ b 'Vl 1211 'Vl ti 

1-U~m K = o.1§'.lct' + o.<»io It/lo+ o.oct' Ct/Co + o.1§'.lo Mt/Mo+ o .~o St/So 

'Vi:U1~~ ~ ..:i1'U"ll61U"a::V11'U 

~.ct' ..:J1'Ufle:J'Un~~ 1ah1:u b'Vi~ f1bb6'l~Am.m~~m~A6'leJ..:J V1:1.J1tifi-:i -:J1'WAB'Wn~~ b~~:i.J b VI~ n~~n~1'W 
'lleJ-:J b VI~ n e:i e:inm bbtJ nr1Tw1 ru~1-:iV11 n'lle:i-:i-:i1'U~1 ti 'Vl1-:iwu1 ml1'1'W V1~eJeJ1fl1')'lJf.1U')~'Vl1'\.Ju')~ne:iu'lJe:i-:i b zje:i'W 

' v cfcil<v I CllV I IQ.I 

61l-:J:i.J~ruru1bbtJ n'<il1 ti bQ~1~\l1'WAffW m~{;l\lf1i.111b 'Vl1'W'W ., ., 

boU61~') K = o.~o + o.<»ict' It/lo + o.1§'.lct' Ct/Co + o.1§'.lo Mt/Mo 
'U 



,' 

- l!:Jo -

~'llll11f11~~1'U1ru\il111~lil1vTI.Unu6Yrunnbb'U'U'lJ.ru11f111~ :5'~v11~'LI1~wn1~'Vl1'Nw1ru'lltl 
K = ESCALATION FACTOR 

It = ~'llil11f11~'U~bflf1.yj'11tJ"!Je:i.:i'lJ1::b'VlA 1m~e:J'U~6l.:i.:i1'Ubb~6l::.:i1~ 
'U 

lo = ~'lJ.W11fl1~'U~bflflvi'11tJ"UeHl.h~b'VlA b'Ub~e:J'U~bU~611B.:itb~n1~"a1fl1 
'U 

Ct = ~'ll.W11f1161ib11'U\il b 'Ub~e:J'U~6l.:i.:i1'Ubb~6l~.:i1~ 
Co = ~'llil11f1161ib1l'Ulil b'Ub~B'U~bU~61JeM'lJ1~m~11f11 
Mt = ~'ll\l11f111'~~rie:i~~1.:i c1~h111b'Vl~nbb6l~61ib11'U\il) b'Ub~e:J'U~6l.:i.:i1'Ubb~6l~.:i'l~ 

q 

Mo = ~'llll11f111'~~rie:i~~1.:i c1~h111b'Vl~nbb6l~61ib11'U!il)1'Ub~B'U~bll~61JB.:ith~m~11fl1 
q 

St = ~'llll11f11b'Vl~n b'Ub~e:J'LI~6l.:i.:i1mb~6l::.:i1~ 
So = ~'ll-W11mb'Vl~n b'Lib~e:J'LI~bU~61Je:i.:i'lJ1~m~11f11 
Gt = ~'ll\l11m b'Vl~nbb~'Ub~r.J'U~~~lil b'U'lJ1~b'VIA b 'Ub~e:J'U~6l.:i.:i1'Ubb~6l~.:i'l~ 
Go = ~'llil1111bb~'Ub'Vl~nb~r.J'U~~~lil b'U'lJ)~b'VIA b 'Ub~B'U~bU~61JB.:i'lJ1~m~11f11 
At = ~'llil11f11bbB~W6l'l-1 b'Ub~e:J'U~cl.:i.:i1'Ubb~6l~.:i1~ 
Ao = ~'llil11f11bbB~W6l'l-1 b'Ub~e:J'LI~bll~61Je:i.:i'lJ1~n1~11f11 
Et = ~'ll-W11f11bf1~e:i.:i:5'mbb'1~u~.nrusn 1'Lib~e:i'U~cl.:i.:i1'Ubb~'1~.:i1~ 
Eo = ~'llll11f11 bf1~e:i.:i:5'mbb6l~u~.tlrusn 1 'Lib~B'LI~ bll~61Je:i.:i'lJ1~m~11f11 
Ft = ~'ll.W11f11tl1~'U~ b61J6l'Vl11'Ub~1 b 'Ub~e:J'U~6l.:i.:i1'Ubb~6l::.:i1~ 

q 

Fo = ~'llu11f!1tl1~'LI~b61J6l'Vl1l'Ub~1 b'Ub~B'LI~bll~61Je:i.:ith~m~11f11 
q 

ACt = ~'llU11f11vJB61ib11'Ulilbr.J~'U b'Ub~B'U~6l.:i.:i1'Ubb~6l~.:i1~ 
ACo = ~'llu11f11vle:i61ib1l'Ulilbr.J~'LI b'Ub~e:J'LI~bU~61Je:i.:i'lJ1~m~11f11 
PVCt = ~'llU11f11vJB PVC b'Ub~B'U~cl.:i.:i1'Ubb~6l::.:i1~ 
PVCo = ~'lJU11f11vJe:J PVC b'Ub~B'LI~bU~61Je:i.:ith::m~11f11 
GIPt = ~'llu11f11vlm'Vl~ne:i1u~.:in~~ b'Ub~e:J'U~6l.:i.:i1'Ubb~'1~n~ 
GIPo = ~'llu11f11vlm'Vl~ne:i1u~.:in~~ b'Lib~e:J'LI~bll~61Je:i.:i'lJ1~m~11f11 
PEt = ~'llU11f11vJe:J HYDENSITY POLYETHYLENE b'Ub~e:J'U~6l.:i.:i1'Ubb~'1~.:i1~ 
PEo = ~'lJU11f11vJB HYDENSITY POLYETHYLENE b'Ub~e:J'U~bll~61Je:i.:ith::m~11f11 
Wt = ~'lJU11f11mr.i1vJvh b'Ub~B'U~6l.:i.:i1'Ubb~6l::.:i1~ 
wo = ~'llu11f11~1r.i1vJvh b'Ub~e:i'LI~bll~61Je:i.:itJ1~m~11f11 



- lvC9> -

15nTar11'W 1 ru~1 olin'U61 ruru1 bb 'U'UU~'U 11ri11~ 

(9), fl1'j'A1'W"H1JVl1rl1 K \11fl~Md M1:W~fl~ru::: .:nmJ'W1 1Vl'1offti11bi;l'lJv1'1Jth1A11M1rie:i~~1\l'lJe:J\l 
m:::vi'j1 .. :rvnru'LJ~ 1~w 1 off ro1'W'1Je:i.:itJ tvctmo bllmnru"l'l1 'Wfl1'jfl1'W1ru 

"' 
tv. n1dr\'1'W1ruV11ri1 K 6i1V1-rumru~rl.:i1'Wrie:i~~1.:iV16'11t.Jtldnnvid1:weJ~1 mrruru1 b~t.J1 n'W"il:::l'i' B.:i 

'lJ "" 

bbt.Jflfl1 rie:i~~1\l bb~6'1:::'\.Jd::: bJlVl 1 ~oV~b \l'WIPn:W~ fl~ru:::'1JeJ\l\l1'W,,f 'W bb6'1::: 1 ~~B~fl~e:J\l tl'U~mvrl~n1Vl'W~ 1-J 
'lJ 

m. m dA1'W1 ruV11ri1 K n1Vl'W ~ htt oUVJf'l'Ll t.J:w m ~1 bb VlU\lVl n~'WM B'W 1~ t.JhJ:W fl1'j'U ~ bf'l~bb6'1::: 
' 

n1Vl'W~ 1 ~v\'1 b6'1'1J~:w~'W5 (b LJ~t.Jrn V1 t.Ju) 1 ~ b U'We.J6'161°1 b ~\I nB'W bb~1~.:itl1e.J6'1~·11m1 LJAru nu ti11 b6'1'1Jfl\l~Vl-U'1 b6'1'1J 
'lJ ,, 

OJ v <v 

~:W'\t>l'W5'W'W 

<i. 1 ~~\11dru1 b~'Wb ~:WVl~e:ii;, ~d1mri1.:i1'W \11m1A1~~~u"5'1.:iv\'1~ ruru1M fl6'1\lnu~11"5'1.:i b~Bri1 K 
\J Cl.I Cl.I \J 

m:w ~M d~1Vl~'U \l1'W ri eJ ~~1.:iJ'W 1 1 m~ B'W~ ?i.:i:wei u.:i1'W:W ri1 b '\.J~ t.J'W bb U6'1.:i1 LJ \11 nri1 K 1 'W b~ eJ'W b tJ ~6/leJ\l 
'\.Jd:::m~d1m:1.11nn11 <i'.% ~'W1'\.J 1~t.Jtl1bu'\'>11:::?i1'W~bn'W <i'.% :w1r\'1mruLJ~ub~:wV1~ei6'l~ri1.:i1mb~1bb~mru 
(1~t.J1l.Jfi~ ci% bb'm1~) 

ct. 1 'Wmru~~fo"5'1.:i 1ll~1:1.11d~whmdriei~~1.:i1 ~bb~1 b~~\I ~1:1J'j:::t.J::: nm1 'W~ruru11~mlJ'Wrn1:w~~ 
'lJ " " 

'1JeJ\l~~u"5'1.:i rl1 K IP11:W~Md~1\l'i ~\l:::tl1:1.111m'Wfl1'j'A1'W1nJA1\l1'W 1m-il'ri1 K '1JeJ\lb~eJ'W~~Vl1tJM1:WeJ1tJ cu \J I , , 

~qjqj1 Vl~Brl1 K '1JeJ\lb~eJ'W~?i\l:WeJ'U\l1'W\l~\l bb~1bb~l1rl1 K ti111~"il::::Wfi1-U'eJt.Jfll1 
ti . n1d~1m~'Wbb~ 6'1:::.:i1~ 1 ~~1t.Jri1"5'1.:i \l1'W~~fo"5'1.:iv\'11~ bb~i;,:::.:i1~ M1:W~ruru11 LJ rieJ'W?i1'Wri1 

'lJ " " 

.:i1m~:wVl~eiri1.:i1'W6'1 ~6'1\l zj\l\I::: r\'1'W1ru1~~ m~eJVJ'j1'lJ~'LJu'j1fl11~~ riei~~1.:i zj.:itJ1:1.11 A'1'W1 ruV11ri1 K '1JeJ\l 
' ' ,, 

b~eJ'WVl?i\l:WeJ'U\l1'W\l1~11'W 1 b U'W~ bb U'WeJ'Wbb~1 b~BA1'W1 rub~'Wb ~:w 1tKl ~'lJeJvl1fl11:WM fli;l\l b~eJ\l fl1'j b~'W nu6i1i1 fl 

.:iu'\.Jd:::mru 



- \v\v -

"°' ol "°'~ "°' ~( ) ii 'U'Vl'Uf.l1:!.Jl911:!.Jbe:Jfl~11u1~fl1~11fl1eJb6'lfl'Vl'feJ'Ufl~ e-bidding 61.Je:J (g),b 

"er b6fU el 'a1 fl1~ ii ~ 6'lU -a::: bE.J 6!1tl~-n.J tl'U " Vl:l.J1fJ fl11:l.Jl1 'Uflfl6'15'J''rn(j11Vf ~eJ 'Ll~'Ufl A6'lv1 b oLJ1b?l'UeJ'J1fl1 
"' ' ' 

b~ eJ~'U~ 1-:i1 'U fl1'JU'J::::l.J6'1 ~1-:J'IJel-:J n'J:l.J b U'U~lj ~1'U 1~ b~ fJ hJ111~ fJVI 1-:J \?1'";i-:JVl~elVl1-:JeJel:l.J1 'W n 'OJ fl1'";j'IJ el-:J'U fl fl6'1 
'U 'U ' 

a'J'l:l.J~1V1~el'WM'UAA"1 ~'Wv1L .LJ1 L?l'Um1mb ~el~u~1-:i 1 'W fl1'JU'J::::l.J6'1~1-:i'IJe:i-:i m:i.J 1 'Wm11 b~cn n'U 
' 'U 

fl1'Jlj~1'U 1~ b~ fJ hH11~ fJVl1-:Jl?l 'J-:JVl~elV11-:JeJel:l.J'llel-:J'UA A"1a'J'J:l.J~1VI~ ffU M'UAA "1\91-:in~11.U1-:i l'i''U 1~LLn 
' ' 

m'Jv1uAA"1a'J'J:i.JmVl~ffwMuAA"1~-:i n~11ljm1:i.J~~~'W6n'W 1 'W~ m.'fru:::~-:i~ el 1 ud 
' ' 

(C9l) ljm1:i.J~:l.J~'W5n'U1'WL:a-:iu~V11'";i 1~fj~~~m'J Vf'W~1'W~~~mJ m'J:i.Jm'J~~~mJ ~u~V11'J Vl1el~ 
\J 'I '\J \J \I \J 

lje)1m'OJ 1 'W fl1'Jil1b'Ll'W-:J1'W1 'W fl"Jfl1'J'IJel-:J'UAA"15'J'j:l.J~1Vl~el'IJel-:J'LlM'UAA"1 J1 fJV1-d-:i ljtl1'W1'0JVl~el?l1:l.J1W 1-titl1'W1'0J 
' ' 

1 'W fl1'j'LJ ~V11'j~ ~ni'Jn'OJ m'J'IJel-:iu A A'1a'J'J:i.JmVl~el'llel-:i'Ll &iu AA'1B m1EJV1-d-:i Vl~elVlm EJ'J1 fJ v1 b?t'W el J1m 1 Vf bbn 
' ' 

m:i.J LLm~e'.i1Vfu~m'j1?1m~nm-:i8L~nV1'jel'Lln?11'Wm'j'\J<j::::l.J6'1~1-:i~1m:::uu8L~nV1'JffUn~A~-:id 
'U 'U 

(tv) ljm1:i.J~:l.J~'W6n'W 1 m :a-:iVl'U 1~ fj~ L ll'WVf 'U~1'W1'UVf1-:iVf'U~1'W?11~ru Vl~e:i ~ Lll'WVf'W~1'W hJ'11n~ 
'I '\J , 'I v \J 'I 

m1:i.Jfo~~ 1 'WVf1-:iVf'U~1'U'11n~ Vl~el~~elVl'U'j1fJ 1 mu1 'Wu~,;V1'11n~Vl~elu~,;Vl:l.JV11'll'U'11n~ L ll'WVf'U~1'W 1'WVf1-:i 
'I \J 'I v 'I 

Vf'U~1'U?11~ruVl~elVf 1-:iVf'U~1'W'11n~ Vl1el b ll'U~~elVf'UJ1fJ1 Vlfli1 'Uu~,;V1'11n~Vl~elu~,;Vl:l.JV11'll'W'11n~ Bm1v 
'I QJ 'I \J 'I gt 

V1-d-:iV1~elV1'11fJ 'j1fJv1 b?l'W m1A11 Vtbbn fl 'j:l.J bb"1 :::e'.ll Vf u~m'Jl?l "11~ flm-:i8 b~ fl VI Jel'Ll fl?l1 'W fl1'j'\J'J::::l.J6'1 ~1-:i~1 fJ 'j::;uu 
'U 'U 

Q~ Q,~J' 
m"1 flVl'Jel'Wfl?tm-:i'U 

1"1111 " er~eJ Vl'W ':i1E.J1 vm.J " 1 VlVl:l.J1fJfld1:l.Jl1 
"' ' QI 

(fl) m ru ~ b?l'W el 'j1 A1v1lj e-1 "1'\J 'j::; bV'lltJ ~1:!.J rl'W 'J:::Vll 1-:J~ b?l'W tl'";i1fl 1 ~1 fJ rl'U Vl:l.J1fJfl11:l.Jl 1 
'U 'U 

~~elVf 'W zj,:i~ elVl'W Ln'W fll1~el fJ'1::: ~~uVf 11 'W n'OJ m'JJ'WVl~el 1 'WeJl?l'j1 ~1'Wm:i.Jv1A ru:::m'j:l.J m'J11~1 fJ fl1'J~?l~ 
\J 'I 'I 'I 

b ~'LI ?l:l.J m 'JU 'J::: fl11"1rl1Vl'W~~1V1fo n'OJ fl 1'J'U1-:JU'J::: Lil VIVI~ el'U 1-:J'IJ'W 1 ~ 
('LJ) fl 'Jru ~ b?l'W el'J1A1v1lje,i 6'1'\J 'j::; bv'!ltl ~1:!.J rl'U'J:::Vll 1-:J ~ b?l'U el'J1 fl1 rl'U rn Vl'U ~fl1'j\?16'11~ fl 6'11-:J 

'U 'U 'U 

8 b~ flVl'J ffw fl~ V1:i.J1 v m1:i.J11 ~~ elVf 'Wzj-:i~ elVf u bn'W fl11~el EJ"1:::Vf11 'W n'OJ fl1JJ'WVl~el1'WeY1?1'J1?i1u1?11:i.Jv1 
'U ' ' 

A ru::: m'J:l.J fl 1Jl1~1 fJ fl1 'J~ ?l ~ b ~'W ?l:l.Jfld 'JU'J::: ml"! n 1Vl'U~~1Vl~'U n 'OJ fl 1'j'LJ1-:JU'J::: bilVIVl~el'U1-:J'IJ'U 1~ 
' 

(m) ljm1:i.J~:l.J~'U6n'W 1'W~fll'fru:::1 'll1n'WJ:::V111-:i (C9l) bb6'1::: (tv) 1~v~~~m'J Vf'W?i1'W~~~fl1'J m'j:l.Jfl1'J 
'U ' 'U 

~~~fl 1'";i ~'U ~Vl1J VI ~el ~lj eJ1'U1'0J 1'Wfl1'J~1 b 'Ll'W-:J1'U1'LIfl'OJfl1'j'IJel-:J'U fl fl6'1 l)'";j'";j:l.J~1 VI~ el1J M'Uflfl6'l'j1 fJVl-d-:i b U'W 
\J '\J \J 'I 'I 

Vf u?i1'U 1 'UVl1-:JVt'U?i1'U?l1~ ruV!~elVl1-:JVl'U ?i1'U '11 n~ Vl1e:i b U'U ~~elVl'U J1fJ1 VI ru1 'U'U~,;Vl'11 n~Vl1el'U ~,;Vl:l.JVl1'll'W 
'I 'I QJ 'I 'IJ 'I QJ 

'11n~ Bm1EJV1-d-:iV1~elV16'11v'J1EJv1L.LJ1 b?1'Wm1m1 Vi'bLnm:i.J bb6'l:::e'.i1 Vfu~m'J1?1m~flm-:i8b~flV1'Jel'Llfl?11 'WmJ 
" 

'\J'J::::i.J"1 ~1-:i~1 fJ'j:::uu8 b~flVl'Jel'Llfl~A~-:id Vl~el 1 m!v fl~u nu 
'U 

m'Jil1'J-:il'i1 bb Vli.1-:i fl1'Jb lluVfu?i1'W Vl~m .U1~elVl'W~-:Jfl~11.U1-:il'i''U'IJ el-:J~?lm?l V1~e:iu1?11~cr-:i hltJ'j'j6'1'Ll~ 
'I , '\J 'I 'I 

il11 :::'IJ el-:J'U flfl'11 'W (C9l) (Iv) bb6'1::: (m) 1 Vf~ ell 1bll'LIfl1'jil1 'J-:J\?\'1 bb VIU-:J fl1'J b U'WVl'W ?i1'U Vl~el fl1'J~ elVl'W'IJ el-:J'Ufl fl'1 
'I 'I 'I 'I 

t'l-:ifl~11 

1 um ruu fl A"11~ 1-uzj el 'U AA '1 ~'LI b lJ 'U~~ ~ fl1'";i Vl'W ?i1'U ~~ ~ fl1 J fl'";j'";j:l.J fl1 '";i~ ~~fl 1'";i e'.i'u ~Vl1'";i~ b U'U 
, 'I '\J , \J 'U \J \J 

Vf'W?i1uV1~el~~ elVl'W 1~vv11?1'Wb el-:i b ll'Wrn-lirl1m'OJ 1 'Um'Ju ~V11'Jv1bb Vf 'OJ~-:i Vl~m ll'UVf u?i1uV1~el~~ elVf uv1 bb Vf 'OJ~-:J'llel-:J 
'I '\J 'I \J 'I \J 'I 

iJ ti I d c:it.Q.J OV d QQ.J OQ.J ti I c:i1 ti I.I I dl ..::it.<1.1 OQ.J d 

Vl1-:J Vl'U ?11 'U Vl'";iel 'U'JL'!Vl'OJ 1 fl~ Vl'Jel'U '";il'}Vl:l.JVl1'll'W'OJ 1 fl~ bbm bb\?1 m ru bb'1:::VI1-:JVI 'LI ?l1'W VI '";iel'U '";il'}VI 'OJ 1 fl~ VI J el 
' ' 

'U~,;Vl:l.JVl1'll'W '11n~v1 b~V1oLJ el-:J 1~b?l'W el'J1 A11 Vf bbn fl'";j:l.J 1 'Wfl1'JU'J::::l.J'1~1-:Jfl'";i11 b~fJd rl'W 1 Vf~ ell1 ~b?l'Wel'J1fl1Vl~el 
'U 'U ,, 

~b?lmN1'Wi.J''Wljm1:i.J~:l.J~'W6n'U1?11:i.J (C9l) (Iv) Vl~el (rn) bb~1bb~mru 



,-
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"n1-a-U ~"!.l11 ·rnTrn-ti..:ioLJ''l.J-a1fl 1eifi1..:i b lJ 'l.Jn"a"a:i.J " Vlil1CJ fl11lJl1 f11j~~ b?l'l.JeJj1fl1';i1 CJVl~\l VI~ ei 
'\) 

Vl611CJj1CJm~vhmjmh..:i1~ I eJ'l.Jb U'Uf11joLJ~'U11..:iV1~mlJ'U~'l.J?lj';iflVl~eJ hJ bU~ fan1?i11Xiin1';ibb ~..:ioLJ'\.Jj1fl1 

€1~1\lbU'UlijjlJ 1 'Llf11';ib?l'Utl';i1A11PieJmlJ hi11"il~m~v11 faCJf11j?llJCJeJWl'U Vl~tl b~CJf11j11X'UeJ 11XVl~tl~'Ul1"il~ 1 iX 
b~CJnfo Vl~eJCJ eJlJ"il~ -rrn~'UVl~eJvi-r'\11 tJ~'U Vl~eJ'l.Jj~ fo'lltl~'U 1~ Vl~eJ 1 in1Gi'\ltJ j~Vl'l'}~1 CJ Vl~eJ~lJ~l1"il ~ 1 in1Gi'\l ' '\) 

'l.Jj~ Vl'l'}~1CJ VI~ mbM1\l m f11j B'U b D'Ll b V1"il Vl~eJ m~vf 1fl1j1\?l b\?I CJVl"il~~ ~..:id b\?ICJiJ1 ~fl'lh~?l\lA~"il ~ bb?l1\lVl1 
' ' ' 

'l.Jj~ fo'll'U1 '\.Jj~V111\l~ b?1'Um1A1~1 CJ n'Ll Vl~eJ b ~eJ'l.Jj~ fo'Vtl bbn~ b?l'Um1m';i1CJV1~\lj1CJ1\?I b D'Ll~i1~vi5v11~qJqJ1 
nu mlJ Vl~m ~eJVI~ m~ CJ\l f11j bb ~\loLJ'U ';i1 fl1tl ~1\lb U'\.JlijjlJ Vl~tl b~ B 1 iX bfl\?lf11j1~ b U~CJ'\J mlJ b\?I CJiJt'lib U'U1 tJ 

1'LlV11\l'l.Jj~f1eJ'\Jli';in"il'l.Jn~ 
' 



- \!Jc( -

be:im11'abb'Wt.JV11me:in~1'atl'a~m~'a1m:il1..:i -iie:i <0>.<0>0 

'a1CJn1'a..:ITWbb6'l~b~e:J'l.J1"1l~~-rlJ:il1..:i~e:i..:i-rlJ~~"lle:JlJb'l.Jl°l1111"111'a~Unvde:i..:J"1Je:J..:J..:J1'l.J:il'1..:i 
" ' 

'\li~e:Jl°l1111 b~ CJ'\111 Wl1CJb 'l.Jtl1'\li'l.J~ b 16'11 

tl'a ~ n1~'a1R1:il1..:ib6'1"1l~ ___ _ J~l_f_1_ ._~b/ _mJ~~~-- 6'1..:i1't.1~ ---~- J!OD~3-J-J~~~------· 

@ . .fl1CJb'l.Jtl1'\li'l.J~ Im tJ 
eH'u~1.:i zj,:i1~vh6"ruru1~1.:inum:wV11.:i'Vim.:i "il~~e:i.:i~ui.J';i~tl'UR11:w-U1';i~unvde:J.:i"1JeN.:i1'U~1.:im:wL1e:J'Ll1'1l~ 
'\J Q.J QJ , 

n1V!'U~.fl1CJb'U'j:::CJ:::b1m hJi.Je:JCJffJ1 l!J U uuit~"il1nl'U~n'a:W'Vl 1.:JV!'11.:J1~~U:We:JU.:J1'U CJnbl'U.:J1'U~1.:Jl'n:W 
oif e:J \!:) bbrl~ oife:J rn 

Im . .fl1CJb'l.Jtl1'\li'l.J~ @ tJ 
®.rn .:i1'UA'UV11.:i~'U (11'U'U~'U) 
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