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8Q>1U@~~~i8~w1n~~l2. ~~wwn1L~~i LlelLWM,kJH,LUM.,V~tfbU»llbM,~J;,LU 
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M.,V~f. fbL~@~l}_t111bB~llb 8 lA l ~Ln,Jgkf.W ,ei.gn.~@~llb8 L~I} ~J;, LleJLM,g~!foflil,Lf.~ B~llblel~ 1 LfLBM.kl1 B2'M.~~ ~tvW 

n; I I I I 
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b m Vl1fl~~'Woif m6'f'We:i'J1t!1~iif1tu?fllu~1:lJtifl~eJ\1~1lloif e:i ® Vl1e:i ~'W'Vl~ fl:o1'Wm'J~'Woif m6'f'We:i hfofl~e:i\I 
• 'U 'l 'U d.S 'U 
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" 

B b~ fl'Vl'JeJ'Ll fl611\J~ h.J-ru~ l\J 1'Jru 1-if e:i b6'f'W eJ6/JeJ\I ~~'Woif e:i b6'f'Um1 tJJ'W b i''W bb~ ~~'LI oif m6'f'W eJ'J1tJ1~ b6'f'W e:i beJ fl6'f 1'J'V11\I b 'V1 f1'Ll f1 
'lJ '\J I I 

Vl1m1 tJi.'l~ bB tJ~riru~ fl'l'Jtu~bu'V'l1 ~6/JeJ\l~?f ~~l\J ~~1\l 1:lJri'J'U li'1'W Vl~e:J b?f'W e:i'J1 CJi.'l ~bB CJ~ bb~ fl~1\l 1 t.Jl\J1fl b1e:J'W 161JV1mll'V11\I 
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Vlm\ln1Vl'U~ 111 'Wt.J'J~fl11"1bb1.'l~ be:iflm'Jt.J'j~fl1~'J1f11B b~ n'Vl'Je:i'Llfl~ 1 'W~1'W~m ozlm'J~611fi'i;ybb1.'l~f1111Jbb~nl'11\lu'U h.Jii 

~,mv\' 11 'IX bn~ fl1'j 1~ b t.J~CJ'U b?i m t.J1 CJ 'Li l'1 e:i ~~'WoLJeJb6'f'W e:i'J1 CJ ~'LI Vl1m ti 'LI fl1'J~~'V'l 1.'11~ b~ fl~ e:i CJ f1 ru~ m'Jll fl1'J., eJ11\J 
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t.Jw m ~ 'j1f118 b~ fl'Vl 'ae:i'Ll fl~Vl1e:i mll'V11\1Vlm\I ii~'V151 '!XeJ~'U.LJ'e:i b6'f'We:i:ff bb l\J\loLJ e:i b Vll\Jl\J~ \I b ~ll b~ll 1~ mll'V11\1Vlm 'lii~'V15~ 
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l\J~ hHuoifm?f'WeJ 1:1.l-r'U'a1m Vl1e:i 1:lJvi'1~ruru1 Vl1n.LJ'mVll\Jl\J~\l~\lnci111:lJb'Vlm~?fll'Vl1e:i 1:lJtin~e:i\I ., ., " 
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'a1f118 b~ fl'Vl'ae:i'Ll n6'f1~ CJ 1:lJ~l\J1'aru1~ ~~1\1 bi.'l CJ flt~ ?f ~ bb~l\J ~~l\J1'atu1 ~\I.fl b ~e:it.J'a~ bCJ6lltJ6/Je:J\l'V11\l'a16ll fl1'Jb tl'UG11fi' ru ' ., 
bbi.'l~ 11X~e:i11m'J~~~'W6/Je:i\lmll'V11\lvtm\I btl'Wb~~6/J1~~~'W-ii'm6'f'We:il\J~b~CJn~e:i\lrh1 "li~1CJ vt1e:iri1b?iCJVl1CJ1~1 ilt~ 
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t.J'J~ mm1f118 b~ n'Vl 'Je:i'Ll n 611 '!Xb6'f h6'f&J'U 'aru Vl1 nr11~ bb l\J 'I 1:lJ b tl'W~-ruw'l 1r$\' mll'V11\1Vlm\lli~'Vl 5~1\J ~ 1:lJfooif e:i b?f'W e:i 
" Vl~e:i h.J-ru 'a1f116/J eJ\I ~~'W-ii'e:i b?f'WeJ 'a1 CJ J'W ~\ldeJ~'WoLJeJ b?f'W e:i ~\!fl fl 111:llii~'VlTib~tJ n ~e:i\lr111 "11~1 CJ Vl1e:i r11 b?i CJ'Vl1CJ1~., 

" " I 

l\J1flfl'jlJ'Vl1\IVli.'11\I 

b .b'li n e:i'W 1.'l \l'W 1ll 1'W~t1Jt1J1mll'V11\1Vl1.'11\Ie:i11\Jt.J 'a~ fl1f'll tJ fl b~ fl m'at.J 'a~ m ~ 'a1ri1 ab~ fl'Vl 'ae:i'Ll fl 61 Vl1 n 

t.J'a1fl!]11iJm'am~vi'1~boif1~ n'l'Jru~~~'Woif e:i b?f'W e:i~6ll'W~ m'at.J 'a~ m m1f11Vl1e:i~hHu fl1'afl ~ b~ e:iniJt:-.Ji.'ID'a~ bCJ6lltl ~1ll n'W 

vt~e:iii~1t.i1~ b~ CJ n'U eJ~'Woif e:i b?f'WeJ'a1 tJ~'W vt~e:i-V~61l11\I m'a bb-d\1-V'We:i ~1\1 b ll'Wu'a'all Vl~eJ?fll CJ e:il!n'W n'Li eJ~'Uoif e:i b?f'W m1 CJ~'W 
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Vl~m~1'\ll~1m 'Wfl1'ab?f'Wm1ri1 Vl~e:i~e:i11m~vi'1m'a'Vll\J~~~'W 1~ 1 'Um'ab?f'Wm1m 
' I I I I 
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~'W~1:llbn'W~e:i tJi.'l~ (9)0 1 'IXVlt11 m1'U'1lm-r:o~~~1\ll\J1nert.J'a~ne:i'U m'a SM Es ~\lnci111~CJ~~ b~CJ\li;\'1~uer~'Woifm?t'We:izj\I 
~ " " 

b U'WeJD'a~ne:i'U fl1'a SM Es zj\I b?f'W eJ'a1f11?f \lfll1'a1f11~1?f~'1JeJ\I eJ~'WoLJm?f'W eJ'a1CJ~'W1:ll bfl'W~e:i CJi.'l~ <9lo ~l\J ~ b~tJ nmv\'1 
'U 'U q 'U 

~f;\Jt1)1 hlbn'W m 'a1CJ 
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' 1P11a.1~~11~1.:in1vt'U~1P11a.il"l11a.ilil1b ti'U 'W~e:ia.i~.:i~e:i.:i1P111"iJffei'U~ bbi;itl11.:i-rm~11 VfeJ~1 'Uf;'fJl1'W~ bb ~.:i bb 1.:i bbi;i~tJi;ieJ~.il EJ 

CIJ OJ q 'U 

1P1m:i~1~EJ~b 1mvfl .fi'.:i1'U'€1~ 
'U 

f;'f~'W1m~a.i?i1'U~ b u'U Hf vt~e:ici1'U~ b u'U bvt~ fl ~~'U~1.:i"il ~~ '€1.:i~ ~ m1{'€1 '€1'€Jmhci.:ia.i'€J'U1 VI n'U 
" b~1vttl'1~'(Je:J'l~11~1.:i ru ~zj,:i~11~1.:i"il~ 1191bb~.:i 1 Vl'Vl11'U rn1{e:i1P1mJe:i f;'f~'W1'Uzj.:JbU'UbJIPli;ie:i~ 1 Vi1-if16~mf;'f1 bf;'fa.J'eJ 

'U 'U 

1~$i''U ~'U '11bu'U1JJ 191 e:i l"le:i'U fl ~\Pl 1 V!t:i e:i'U?i1'U~ b u'U 1JJe:ie:i fl 6'11vt-r'U ci1'W~ b U'Wl"l tl'U fl~1P161Je:i.:if;'f ~'W1m~ii~.:ivtii~~m off 

ci1m.J1~fle:i'U 11"11.:if;'f~1.:i 1 vt&.l ~-r'U~1.:i~e:i.:i~~rn1{e:ie:ie:ifl 1 Vlb U'Uf;'fa.itJ&i'(JeJ'l~-r'U~1.:i 
'U 'U 

f;'f~'W1m rj CJ.:i 'Vl~'€J'Vl1.:i b rj CJ.:izj.:i~fo~1.:i~~f;'f~1.:i~'U ~-r'U~1.:i b u'U~1 CJ~eJe:ieJm U'Uf;fa.i'lJ&i'(JeJ'l ~-r'U~1.:i 
" 'U 'U 

1'Ubntl1~v11m1f;'f~1.:i~.:in'€Jf;'f~1\lma.i'lJ1~mfi.nbf;'f~"iJ bD~m1"il11"iJ11~bb~1 

~- \11'U11CJ-dbu'U\11'UIP11a.J\l'U'lJ1~mrutl ®trtiITTJ ma.i'V11\lvtm\l"il~-r'Uv116"ruru1~fl'Vri..! ------------------------------- v cu '\J 

rn~ ~mn'eJ 119i'-r'Ue:i'U~&i\l'U'lJwa.11rubb!;l~b~'U'lJ1~1ii'1.:11~ vt~ei 1~1'l1B'U~&i"il1flf1ru~1'lfil.J'UIP1TI Vfv11?f ruru11~ 
9J q Ci d,l;I CV V 

®o. ~1'tJ~1\1~'€1\ltJn'l'T&ib~CJ1ntJ J1'Vlil'fltJ11'VlfllJ'UVl1\l'Vlm\I mii~vi1\1116/Jm1n1vt'U~ 
'U d.J ' 

1~ml"l~\ll"l1'~ 



- (9)~ -

' ' ,, 
i.ICV 2.1 2.1 I ii' c:!i Q.I o CV .<:::ii CV QJ Q./ ~ 

C9JC9l. [:..J1'U"il1'1\Y\B'1f1B?f11'1Vl1B"il\?IVl1?f1'Uf1\11'U bb(.1~'Vl°v"Jf1'll1fl';i11 \71..:J'U.-
" 
(9)(9). C9) 

C9JC9l.® 

(9)(9). Q1 

C9) C9). cs:'. 

(9)(9).ct 

{9)(9). b 

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

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

1 'LI mru~l'i'B..:J~\?IVl1?l'1LJ f1\11'UbbG'l~~~ fl-B'1fl111 ~:r'U-<il1'1"il~l'i'ei..:i~\?IVl11 Vlbb~1 b?f~"iltl1CJ1 'U cs:'. ct 1'U 
'IJ 

LJ'U~..:J bb~.!J'UG'l'1'U1:W 1 'U?f ty ty1 bbG'l~"il~l'i'B..:J~\711 VfiJ1 'l"JVJ1 bbG'l~ bb?f ..:J?f'J1..:J\Y\G'l B\?l"il'ULl1~'1Jb.flfl'U~b.fl fl\Yl1:Wfl11bbnmru a-d..:i 

?f m'U~~"il~riei?1~1..:iV1~B~ \?IV11?f 11! m1'U bbG'l~~~ n-&1 fl111"il~~ ei..:i 1~:r'Ufl11:W b ~'U'llB'U"il1f1 ~11-<il1..:iriei'U 
'IJ 

~fo~1..:iilww1~~ \?IV111t1 CJ'U~ll f!B°v"l61J'U1\?lbfl~B..:i CJ'UIYl1~if ei CJ n11 ®,cs:'.oo ~. ~. ~il?ttl1°v"l 1-U..:i1'U 1~~ 
'IJ 

b\?ltJbU'U1tlCJ'U\Ylb Vl~Vl~B"il\?l'Vl~ blJCJ'U:!J1bb~11~bn'U (9) ti b\71 CJLJ'U'1'11'Ub~:Wvl1'11'UIYl1m1'tyty1 lii'1'U1'U ... : ... .\ol'U °v"J~B:W 
°v"JLJf1'11'UoLJ'U 1Vf?f1V1-r'U b~1Vlif 1~61JB'1f11:W'Vl1'1VIG'l'J'1 1 'Uf111fl1'Ufl:U'11'U~1'1 b Vl:!J1nB?f~1'1Vl~B?l~°v"J1'U\Yl1:W?f ruru1 ~..:Jbb~ q v v 

1m~:W'11'U"il'Ubb~1 b?f ~"il b\?ICJ~:r'U-<ill..:i b U'U~ BB nri11 oif ~1 m~ CJ1 n'Utl1~'Ub :ff m °v"J~..:J J1~'UVl~B~'U rl1B~ 1 VI~ ri161lei:w 
'IJ 'IJ 

ri1~1..:i bbG'l~ri1~1..:inm61Ja..:i°v"JLJ'fl..:i1'UoLJ''U~..:i - ~'U bbG'l~~fo-.il1..:i~a..:i:r'U~\?l'lla'U 1 'Umru~ bn\?lm1:w b~CJVl1CJ 
•••••••••••••••••••••••• 'IJ 

Vl~B~tJ&i b Vl~B'Ubn\?l:ff 'U"il1f1fl111-ti1t1 CJ'U~ ~\I n~11 1~11fl11:W b~ CJ'V11CJ~'U "il~ bn\?l:ff 'Un'U b-.il'1V1if 1~61JB'1 m:W'Vl1'1'VIG'l1'1 

Vl~B m:W'Vl1'1VIG'l1\I bbG'l~ b ~ei'IJ 1~ bCJ'lltl61JB'1'Vl1'111'llfl11 \Y\1:ULJCJ'VILJ..:J?lei?f 11! f1'11'U bG'l61J1fifl11fl ru~:r:n:w'U \YI~ ~ ?11 . ... 
o®orn/ ~®C9l® G'l..:i1'U~ {9)~ mn~1fl:w ®ct®ITTI m:w'Vl1\l'VIG'11..:J?f'11'U~'VlB"il~ bbm 6/Jb ~:w b&i:Wb~B'U 161JV1~e:i~1..:i?f tyty1\Yl1:u~ 

<ll 
b Vl'U?f:Wfl11 

®®· b U'U'Vlif 1~6/Jm ~fo-.D1..:i 1U~~eN61J e:i\?111 CJG'l ~ bB CJ \?I bb6'1~~ 111U?le:J'U?ltl 1'\l'JoLJe:J b ~Iii Iii~ ..:i'LJ e:i..:i?lm'U~~~ e:i-:ivhnu 
'IJ 'IJ 

be:i..:irie:i'Un11~'U~ei..:i'IJ1~n1\?111fl1 

C9)Q1. m1'\.Jfo11f!1ri1-:i1'Uriei?1~1-:i 

fl 11'\.J :r'U 11fl1ri 1..:i 1'U ri a ?1~1..:ilYl 1:w ?f IYl 1m1'\.J :r'U 11fll~-:i1~ 'U 1 'LI-ii' a {9). er "il ~'l11:w 11i1'LImru~ri1-:i1'U 
'IJ q ' ,, 

I ii .::!:ii Q ~ 

fle:J?f 11..:JG'l \?IG'l ..:J'Vl'aeJ b °v"J:W61J'U 

{9). f11161JB b1'Ub ~:w ri1..:i1'U rie:i?1~1..:i\Yl1:u?f ru ru1 bb 'U'U'\.J fo11m 1~11' b U'UV1if 1~61Je:i..:i~:r'U-.il1..:i~1U~l'i' ei..:i b~ CJn ~ei..:i 
v v 'IJ 

tl1CJ 1 'Llf11V1'U\?I ~o 1'LI LJ''U~-:Jbb~1''U~~:r'U-.il1..:i1~61-:i:we:irn1w1\?1?1\?IVJ'1CJ V11n.W'Un1V1'U\?111'1 '1Jbb~1~:r'U-.il1..:i 1~il~'Vl5~ 
'IJ q 'IJ 

"il~b~CJfl~m b1'Ub ~:wri1..:i1'Urie:i?1~1..:i1U1n~11-.il1..:i 1~Bn~e:i 1 u bbG'l~m&~~11-.D1..:i lil~~e:i..:ib~CJm~'U~'Ulil1n ~:r'U-.il1-:i 1 Vf ~11 
'U 'll 'U 'll 

~1..:i~ b ll'Uri?f ruru1~'U b~CJ n b1'U ~'U"illfl~:r'U'<il 1-:i 1\71 CJ b ~1 'Vl~e:i 1VfViflri1..:i1'U61JB..:i..:i1\?I~a1 'IJ 'Vl~e:i 1 VfV!m~'U lillfl'VI~ fl'IJ1~ n'U 'U v v 'U 
Q.J V I .q 

?tfYfY1 bbG'l'JbblYlmru 

®. m 1~1U11ru1r11'U1ru b1'Ub ~:w'Vl~eJ6'1 \?I bbG'l~ m1~1 CJ b1'U b ~:w'Vl~e:i b~ CJfl b1'U ~'U1U1n~fo~1-:i\Yl1:u b1e:i'U 161J61JeJ..:J 
'IJ 

?tty tyl bb 'U'UU fo11m1~ l'i' ei..:i 1~-r'U fll'a\Yl 11 lil?f B'U bbG'l ~ b-M'U'llB'U"il 1fl6'\'11! fl..:J'UU W:wl ru bbG'l ~ 1 Vf~ Bfl11~1il11Ul161JB..:J?f 11! fl 
<ll ',, 

-:J'U'IJ1~mru b lJ'UVi~'U?l \?I 
q 



- (9)~ -

~\?J';jf11';ju-ru';i1fl1 (~\?l';il°i1 K) "il~l'i'e:i..:ifl..:ivlvlwl'luvlrhvrul?l 111 'Wl'Wbb~1b6'f~"ilm:wvln1vt'W1?1111 'Wi1'ty'l-J1 

'\ll~€JJ11CJ 1'WWCJ~b1fnvlm:w1~"1JCJ1CJ€le:Jn 1 tJ 11?1CJ"il~ 1 off6'f \?l';i"1J€J\1Vl1\l';i161ff11';ivlt~';i~'\J 111 'W-if e:J C9l.~ 
'lJ ' 

'IJ';j~ b.nvi..:i1'W nei6'1~1..:i bbi;'l ~6'lmvi'l off n'U6"ruru1 bb 'U'Uu-r'LJ';j1fl11~ 
'Q Q) QJ 

b'Wm<a~'11<aru1b~~V1~e:i6l~<a1ri11"11\11'W~1\lbV1mne:i6'!~1\lbVlA1'\.J1ru~rn.J6'!m #!\I.if.-
" 

p (PO) x (K) 

fl1'\ll't.H~l1Vf p = 11ri1~1..:i1'U ~aV1tl1 CJVl~m1ri1~1.:i1'Lib ll'LI.:i11?1~"il~~m~1CJ1 Vf ~~'U~1.:i 
'lJ 

PO 11fl1~1.:iTu ~am.h CJvl ~-r'U41.:itJ1~:wi;i 1~ V1~m1m~141.:i.:i1'Lib lJ'LI.:J11?1 
'lJ 'lJ = 

zj.:i1~~ 111 'Wi1''1-Jt1J1 bb~1 bb~mru 
' ' ' 

ESCALATION FACTOR V1~n~1CJ ~ % biJa~a.:Jb~1i~1.:J1'LI'\ll~a K 
' ' .Q ~ 21 .c:I I al 

'Li1m'V'l:w ~ % b:WB\?lmb1CJnm.:i1'LIA'LI 

ESCALATION FACTOR K '\ll1b~"il1n6'lm~.:ibbD.:J\?111l'lh~b.f1'Vlbb~H~~n-crru~.:i1'Linm'!~1.:ilil.:id 
'lJ 

.J 
'V13.J'Jf!Vl @ .:11'Wfl1fl11 

.:11'Uel1A1~ '\llll1CJfi.:i~1mri11 boU'LI ~vl1n11 h.:ib~CJ'LI h.:i'V'lCJ1'LJ1J;1 VIB~n ~~n '\lleJU1~~:w 
B\9l,J"il'LIV11 ~:wb'Lib~CJ:w 6'11d1CJtl1 h.:imV111 ri~.:i16'll?l h.:inw ~1 blJ'LI~'LI bbi;i~1VfV1:w1CJm1:w11:wfi.:i 

' 
(9).(9) 1 '\l'JV11bbi;i~mfl11'U11"il'Ufi.:i6'11CJ b:W'LI"il1V1tl1C.J bb~'l:i.h1:wfi.:iV1~mb°IJi;i.:ibbi;:J~1~'U'U 'l '\l'JV11mC.J 1'LIU~b1ru 

C9l.® U';i~U1"1le:J\IB1A11'LJ1';i"il'Ufi\lvlm:w'U"il1V1t11C.J bb~hh1:wf;i.:i1~'U'Uu1~tJ1.n1CJ1'W'U~b1ru 

(9).m 1~'U'Uvlavr~a';j~'LJ'U6'11CJ~1\I 1 vl~1?1V1~a~\le:i~1 w:h'W"1lei\lmri11 b"li'W vlau-r'Umml"l vl0n161l 

6'11C.J 1 'INV11?!1V1-rrnfl~0.:iufomml"l 6'11mfoV11 ,i;i, 
v v 

C9l.~ 'Vl1\11~'U1C.ltJ1"1JeJ.:JB1fl11"il'Uf;i.:J'Vl1\11~'U1C.Jtl1.n1C.J'UeJn 

(9).~ ?l1'UtJ1~n0'Li~"il1blJ'W?f1V1fomm1 bu'V'l1~?11'U~~l?ltl'Umri1111?1C.J~a.:i6'1~1.:iV1~mh~n0'U 'V'l~a:wn'Um1 
ri B6'1~1\101m1 bb~hh1:wf;i.:i bA ~a.:ilij m'Vl~mri ~a.:iiJ0 ni;ivliJ1mtJ1~ n0'UV1~0~ 171~.:i b "li'W ~'IN'Vl bA~B\lflB:W~1 bl?\ B1 

bri~0\1?1'Utl1 bri~mu-r'Umml"l ~171i;i:w ,i;i, 
'lJ 

C9l.b 'Vl1.:JbVJ11a'Umfl11 ~'Wt:l:W ~'W~n 'Vi1\l"i11nmfl11 1171C.J1B'Ub~bfi'W m b:W\?11 

1if~1wa- K = o.kl<t' + o.@<t' It/lo + o.®o Ct/Co + o.ti:'o Mt/Mo + o.®o St/So 



- \vo -

d "" 
Vl:IJ1~'Vl kl -:11'1..!~'L! 

' Q, ,cg .c:::t. q.J.c:tt. CV.c:::t. !V.::it. .:::ii CUC:.. 

kl.G> -:11'1.J~'U Vlil1!:.ltl-:i fl11'lWl~'W fl11\9lfWl'W fl11iJ\?lB\?ll?l'W fl11"1J\?1Vl'W1\?l'W fl11bm'l!:.l'U\?1Bl?l\?l'W fl11"1J\?l 
' ' ' 

- m.JiJl?lBl?lbbU'W bzjB'W flflB.:J ~'Wflfla-:i ~'W~'WJ1 ~'W'V11.:J zj-:il?la-:i1oil'bfl~a-:i{i'm bfl~a-:iiJanmJi)'illi 

6'11vtfo fl1':ifl:W~'W 1 VJVl:W1 !:.ifl11:W '1-:i fl11tl:W ~'WVl~B'Vl 11!:.ivt~a16'f l?l~'W .yj:iJ fl11f11iJ fl:Wfltu?f:WU~"lJB.:J16'f l?l 
Cl II II Cl 

LT'W 1 bbft~:iJ-Uan1V1'W1?116nTrn:w 11:w~-:ii1m1iJ1?1B~ bb Ll'W 1~1:.11off bfl~a-:i{j'm bfl~a-:ii'.iarnH ~a 1 V111?i':w1\911~1'W\911&.i~ 
n1V1'W~ 11 b 'li'W b~ m fi''U,:n'Wrie:i6'l~1-:iti'W'WV1~m ~e:i'W'IJG'ltl':i~vn'W 

~ -:i d1Vf11&.i'1-:i-:i1'WLJ1 ~ bJl 'V1 EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bb61~ SHOULDER 

1-ifm\911 K :;:: a.mo + o.GJo IVlo + o.cro EVEo + o.klo FVFo 

kl.kl -:i1'L!~'L!b~~-:i V1&.i1 ~~-:i -:i1'U~'W"1Jm~ 1 V1ajil1mb~~-:i nm u'U.ff'W 1 vtbll'W1~b'Li~'U ~'W 11?i'f111&.iV1m~l'le:i-:im1 
b~~1 'W'lieJ.:Jl1.:J1~'\lll1.:J~'U1 Vlaj ~~ bb"ll&J~l ~~'W~ €J ~ Vl~Bn':i1~"1J'U1\?l ~1.:J 1 bb61~'Vl11~1 Vl b~&.i'1ie:i-:i-J1-:iiJm1flTU~&J 
rJill?f&.i'Li&i"lJe:i-:i1?f 19J bbG'l~iJ-Ua n1V1'W~16LJ~'Li&i11?11:.11 oUbfl~e:i-:i{j' m bfl~e:i-:ii'.ie:in61 Vl~e:i bb 1-:ifl'W bb61~ 1 vtV1&.i1 ~fl11&.i11&.i~-:i-:i1'W 
~'Wvi'-:i -:i1'U~m~ ~-:i ~1 bb 'W1 V1~e:i-:i1'U~'W 1 V1aj~i1~ n~ru~ fl~ 1 ~ fl~-:i n'W b ~ e:i1'.1 e:i-:i n'W m1n ~ b"ll1 ~~-:i'Vlm ~"lJe:i-:im ~ \91 ~-:i bb61 ~ 

,, 
., 0 0 

'Vl€J.:J611'U1 

1-if'6'!1Pl1 K = o.Ci:'o + o.klo IVlo + o.klo MVMo + o.klo FVFo 
'U 

kl.m -:i1'L!blil1~1~bu~'W'L! Vlm~~-:i -:i1'Wb~1~1~b'll~~'Wvi'11LJ 1~~~'Vl1.:J"lJ'WtJ1~ 1LJ - n~'U LJi~mru 
111 bfl'W tv fl161 b&.i\9\i ~rn1'W-:i1m~1~i~ b D~e:i 1&.i-:if1zj-:il'le:i-:i 1 oif b 'Vlflilfl.ff'W?f-:i 

' 'U 

t.Um\9\';i K = o.crct: + O.G>ct'. IVlo + 0.G)O MVMo + o.klo EVEo + O.G>O FVFo 

d 
Vl:IJ1l9l'Vl m .:J1'L!'Vl1.:J 

m.<0>.:J1'L!N1'Vl1.:J PRIME COAT, TACK COAT, SEAL COAT 

1-ifmm K = o.mo + o.cro AVAo + o.klo EVEo + o.<0>0 FVFo 

m.kl.:J1'L!N1'Vl1.:J SURFACE TREATMENT, SLURRY SEAL 

1-ifm\911 K = o.mo + o.<0>0 MVMo + a.mo AVAo + o.klo EVEo + o.<0>0 FVFo 

m.m .:J1'L!N1'Vl1.:J ASPHAL TIC CONCRETE , PENETRATION MACADAM 

biJ'6'!\9li K = o.mo + o.<0>0 MVMo + o.Ci:'o AVAo + o.GJo EVEo + o.<0>0 FVFo 'U 

m.cr .:J1'L!N1t1'L!'L!fle:J'L!n~\91 b'6'!~:1.J b Vl~n Vlm~~-:J~lti'W'WfleJ'W n~\91~1.if b;;'f~&J b VI~ n ~-:iLJi~ne:i'U~l ~\91~ bbn':i.:J 
d'. 11 .::!ii ~ v .d .c:::r. ~ .::!ii c; ..::!i 

bVl61nb6'l'UVl';ieJ\9l~bbm-:Jml9lbVl61nnmb'IJB&J\91~ (WELDED STEEL WIRE FABRIC) bVIG'lflb~eJ~ (DOWEL BAR) bVIG'ln~~ 

(DEFORMED TIE BAR) bb6l~';i€J~~e:i~1-:i1 (JOINT) ~-:id1vtVl&J1~fld1&.J';i1&.J~-:Jbbe-i'Wvr'UfleJ'Un~\9lb;;'f~&JbVl~n'U~b1rufleJ 
;;'f~'l"J1'W (R.C. BRIDGE APPROACH) ~1~ 

1-ifmlPl';i K = o. mo + o.GJo IVlo + o.mct: CVCo + o.GJo MVMo + o.G>ct'. SVSo 



- ®C9l -

I ~ .c::I A Q I Q,I .t::!i I .c::il .c::i, ~ 0 Q..I 

m.~ .:l1'U'VleJ';i~U1CJ'U1fleJ'Un';iiPm'l';ia.JL 'Vltm bbt'l~.:l1'Uueivm Vim CJti.:i 'VIBflB'Um\91 b?l';i:l..Jb Vlf! flmV1';i'lNTt.mm1 CJ 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) -:!1'U';i1-:!';i~'\J1CJtl1f!eJ'Ufl~\9lb?l~mVl~fl -:!1'\.J\il1\ilfl€l'Ufl~l?l 
..::;:,, C:: ~ .c::i, ::: I 12.1 .:::ii .c::i. C:: .::::ii ..::;:,, C:: 

b?l';il.l b Vlf! n'J1.:l';i~U1CJ'l..l1 bbf! ~'IJ ';i b 1Wf!1 \ii fl€l?l~'Vfl'U ';i'dl.J'Vl.:1-:11'\.J'IJ €1'\fll flfl e:J'U n'J\?1 b?l';il.l b Vlf! fl bbf!~.:11'LI fl€l'LI n'Jl'1 b?l';il.l b Vlf! fl 

~'LI~il';i"U bb'U'U bbf!~~ fl~W~-:11'Lifli;i'1CJf1~.:Itl'LI b"li'LI -:11'LIUe:J~fl (MAN HOLD) vl€1~€JCJ?l1CJ b 'Vl';i"Pl'\"Jvl vl€l~eW?l1CJ1 '\i'Jvh 
" 

bll'LI~'U 

Hfat\Pl';i 
'U 

K = o.m~ + 0.1€10 It/lo + o.<0>~ Ct/Co + o.<0>~ Mt/Mo + o.<0>~ St/So 

m.b .:l1'1..! bfl ';i .:ii=t~1.:lfl eJ'U n ~\Pl bi'l~:IJ b VI~ fl bbt'l ~.:l1'U b~ ei 'I..! n'W \Pl~ .:i Vll.11 CJ ~.:i ?I ~'l"J 1'LI fl e:J'LI fl 1\91 b?l~m VI~ fl 
1m.:i?f~1.:1~1'LI';i1flfle:J'Wfl'1\91b?f~mVl~flfle:J?f~'l"J1'LI (R.C. BEARING UNIT) vle:JbVl~CJl.Jfle:J'Lifl~\91b?f~l.lbVl~fl (R.C. BOX .... 
CUL VERT) Vle:Jtl.:Itl11fl';i.:!?!~1-:!fle:J'Wfl1\91 b?f~l.lb VI~ fl b zje:J'U tl'l.11'1~.:Ifle:J'Lifl1\91 b?l~l.l b Vl~fl vl1 b Vi CJ'U b~e:Jfle:J'Wfl'11P1 b?f~l.l b VI~ fl 

' ' ' .<::It. I !/ ..::!:j .c:i .c::il Q.J iJ .::;f Q.I 

bbf! ~?!\I fl e:i ?f ';j1\J e:J'LI 'Vil.I fl fl ~ru~ flf! 1 CJ flfl \I fl'LI 

1-if~IPl';i K = o.mo + o.<0>0 It/lo + o.<0>~ Ct/Co + 0.1€10 Mt/Mo + o.1€1~ St/So 

m.1111 .:i1'U bfl';i \li=t~1.:i b 'VI~ n Vll.11 CJ~\! ?f ~'l"J1'l.I b VI~ fl?f 1V1-r'Ufl'Lib&i'LioLJ1l.lti'LI'LI bfl';i.:Ib VI~ fl?f 1V1-r'U&i\il~\ID1 CJ 

"iJ';i1"iJ';i6/JtJ\il bb 'V'd'LI ?!\I b?t11 w'liJ1 bb ';i-:J?l.:I b?l11'Vl CJ b?l1 b 'Vl';i"Vl\'3ftJ V1~€l\11'LI bfl';i\I b VI~ fl~'LI~iJ~ fl~W~fli;i'1CJfl~.:I tl'LI bb~hJ 
" " ' 

';i1l.l~\l.:i1'LI&ilil~\lb?11bfl';i\lbV1~fl?f1CJ?i.:i'Vt1\lfl1';j1 wiiJ1~1m.Ji'i\9lbb vJ\IU';i~b'Vl\'311 'VICJ 

1-if~IPl';i K = o.1€1~ + o.<0>0 It/lo + o.o~ Ct/Co + 0.1€10 Mt/Mo + o.~o St/So 

'Vl:IJ11il~ ~ .:i1'LI6/Jf!U'a~'Vl1'U 
~.~ .:i1'UfleJ'l..!n~1P1 hin:iJb 'Vl~mb~~fle:J'Wn~\Pl \il1\ilfl~ei.:i VlmCJil\I \11'l.I fle:J'LI n'1m?r~m VI~ n~Vln?i1'l.I "lle:J\I 

b 'VI~ nB e:i nm bbCJ nr11'LI1 ru ~1\IVl1 n"1le:J\l\11'l.1~1 CJ 'V11\IW'U1CJtl1i;l'lJ 'Vl~e:ie:i 1f11';i6/Jf!U W'Vl1'LIU';i~ ne:J'U"lle:J\I b zje:J'LI zj\liJ 
" 

i111Jt1J1 bbCJ n~1 CJ bu'l"J1~\11'Lifle:J'Lin1\91 ~\ln6111 b v11ti''l.I 

1-ifi=t\Pl';i K = o.~o + o.<0>~ It/lo + o.1€1~ Ct/Co + o.l€Jo Mt/Mo 
'U 
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Q.I .c:I d 0 d51 2/Q.I Q.I Q.I 121 Q.I 0 J 'i' ~ ti 
fl°lf'LI11fl1'Vlfl1'U'1ru\il1:1J~\il1'Vl b "!fnu~ ruru1 bb uuu 1u11 fl1 fl 'iiJfl'Vl1"ll'LI bf!EJm::V11'1.:iw1 ru"!fEJ 

K = ESCALATION FACTOR 

It = ~"lfil11fl1~'\J~b.nfl~'1 hl"lle!.:!'lli::b 'VIA 1 m~ei'Ui/ii;i.:i.:i1'Ubb~'6'1::.:J'1fl ... 
lo = ~"lfil11f11 ~u~b.nfl~'11 'll"llei.:i'l11::b 'VIA 1 'LI b~ei'Uvi btlfl6lJeN'l11::n'1fl11fl1 ... 
Ct = ~"lfil11fl1~b:IJ'U~ b'Ub~eJ'L!~a.:i.:i1'Ubbl'iii1::.:J'1fl 

CJ "' "' tf "I "" d ~I o I Co = fl"IJ'U11fl16l1b:IJ'U\il b'UbfleJ'L!'Vlbufl6lJeNu1::n''Jfl11fl1 

Mt = ~"1Jil11f111'~flfiei~i1.:i (l:1h1:ub'Vl~nbbi;i::~b:uu~) 1'Wb~ei'Uvia.:i.:i1'Ubb~i;i::.:i1fl 
' 

Mo = ~"1Jil11fl11'~flfiei~i1.:i (l~h1:1Jb'Vl~nbbiil::~b:1J'U~)1'Wb~eJ'Livibtlfl6lJB-:l'lh~n1fl11fl1 
' 

st = ~"l1il~1fl1b'Vi~n l'Wb~ei'Uvia.:i.:i1'Ubbl'ii;i::.:i1fl 
CJ "' .;; "I "" d ~I o I So = fl"IJ'U11fl1b'Viiiln b'Ubf!B'U'Vlbufl61fB-:lu1::n1f!11f11 

Gt = ~"1Jil11fl1 b'Vi~mbeJ'Ub~EJ'Uvi~~\il b 'U'lh::b'VIA b 'Ub~B'Uvia.:i.:i1'Ubbl'i'6'1::.:J1fl 
Go = ~"IJil1111bbeJ'Ub 'Vl~nb~EJ'Uvi~~\il b 'U'lh::b'VIA b 'Ub~B'Wvi btlfl6lJB.:J'lh::n1f!11fl1 

CJ "' .":1 tf .., "" d ' • At = fl"IJ'U11fl1bbeJ~V'liil'Vl b'Ubf!B'U'Vl~.:!.:!1'Ubb\iliil::.:i1fl 

Ao = ~"11ili1fl1bbB~VJi;iv] b 'Ub~B'Wvi bU~61fB-:i'lh::n1~11fl1 
Et = ~"1Jili1fl1bfl~B.:J-.5'mbbiil::'U~.flrusfi b 'Ub~B'U~cl.:i.:i1'Ubbl'iii1::.:i1~ 
Eo = ~"1Jil11fl1bfl~B.:i-.5'mbbiil::'U~.flrusfi b'Ub~B'UvibU~61feJ-:l'Lh::n1~11f11 
Ft = ~"IJU11fl1tl1:U''U~b6l1iil'Vl:U'Ub~1 b'Ub~B'Uvicl.:i.:i1'Ubb~ii1::.:i1~ 

' 
Fo = ~"1Jil11f11tl1:U''U~b6l1iil'Vl:IJ'Ub~1 b'Ub~B'Uvibtl~61Jei.:i'l.J1::n1~11f11 

' 
ACt = ~"IJil11fl1vleJ~b:IJ'U\ilbEJ~'U b'Ub~B'Wvia.:i.:i1'Ubbl'iii1::.:i1~ 
ACo = ~"IJil11fl1viei~b:U'W\ilbEJ~'W 1m~eiu~bU~61lei.:i'l.J1::n1~11fl1 
PVCt = ~"IJil11fl1vlB PVC b'Ub~B'Livii;l.:i.:i1'Ubbl'iii1::.:i'1~ 
PVCo = ~"IJil11fl1vleJ PVC b'Ub~eJ'U~btl~61feJ.:J'l.J1::n1~11fl1 
GIPt = ~"IJU11fl1vleJb'Vl~nei1rni'.:in::~ b'Ub~B'Uvia.:i.:i1'Ubbl'iii1::.:i1~ 
GI Po = ~"IJU11fl1vlB b 'Vl~nei1u~.:im:~ b 'Ub~B'Wvi btl~61lei.:i'l.J1::n1~11f11 
PEt = ~"IJU11fl1vlB HYDENSITY POLYETHYLENE b'Ub~B'Wvia.:i.:i1'Ubbl'iii1::.:i1~ 
PEo = ~"IJil11fl1vleJ HYDENSITY POLYETHYLENE b'Ub~B'Uvibtl~61JB.:J'l.J1::n1~11fl1 
Wt = ~"IJU11fl1mEJ1vh~1 b'Ub~B'Wvia.:i.:i1'Ubb~'6'1::.:i1~ 
wo = ~"l1il11fl1mEJ1v.Jvh b'Lib~B'LI~btl~61Jei.:i'l.J1::n1~11f11 
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15n1';if11ir:i rucVl1 .zinua ruru1 bb uutl~u';i1 fl11~ 

®· fl1';jflTt.nruv11ri1 K "il1f1\j~';i ~1:w~n'bfru~\11'W,!'U 61 1 moli~1 b!;l"IJ~"1lil';i1fl116'f~nei6'f~1..:J"1Jei..:im~'Vl';i1..:J 
'l"l1ru"11~ 11nci141"11'W"1JeJ\llJ lvctmo bDmnru"Vlb 'Ufl1';ifl1'U1ru 

lv. fl1';irl1'U1tu'V11fl1 K 6'11V1-r'l.J mru~ii..:11'U nei6'f~1..:J'Vlm m.h~ b.fl'Vl';i'Jim ~1 'Wi1qJqJ1b~ tn rl'W"il~l'i' ei-:i bbCJ nfi1 

ne:i6'f~1..:i bb~!;l~'\J';i~b.fl'VI 1 Vf'1T1nb"il'Wm:w~nwru~"1Je:i..:i..:i1'WJ'W bb!;l~ 1V!?1e:i1nfl~e:i..:in'l.J6'f~';j~1t'ln1V1'Wln11 
'IJ 

m. rn';ir\'1'U1ruV111°11 K n1V1'U1111mi'Vlflf'Wci:w m ~1bb'Vl'Li..:i'Vln-IT'W~e:i'W 1\?ltJ1~iim';iil\?lbfl!Wbb!;l~n1V1'W\?11Vfvh 
' b!;l"IJ?i':w'W''W~ (b LJ1tJ'U b VitJLJ) 1 Vf blJ'W~m1'1b ~"ilrie:i'W bb~1~..:ii11~!;l~'l"lm LJflrunLJ~1b!;l"1Jfl\l~V1u1 b!;l"llii:w~'Wfii!'W 

'IJ 

~- 1Vf~"il1';itu1b1m~:wV1~eJ!;lm1f11ri1..:11'W "il1m1f11~~Hu41..:ivhi1ruru1~n!;l..:inu~11~1..:i bde:ifi1 K m:w 
'U QI 'U 'U 

~~';i?f1V1fo..:11'Wne:i?1~1..:ii!'W 61 1 m~e:i'W~?i\l:we:iu..:i1'Wi1ri1 bl.J~ tJ'WbbD!;l\11 LJ"il1nri1 K b 'Wb~e:imtJwlle:i\l'\J';i~f11\?l';i1f11 
mnn11 ~% ~'W1LJ 1\?ltJU1bu'l"l1~?i1'W~bn'W ~% mr\'1'W1ruLJ-r'Ub~:WV1~e:i!;l\?lrl1'11'Wbb~1bb~mru (1\?ltJ1~f1\?l ~% 
bb ';if) 1 Vl) 

er. 1'Wmru~~-r1.,141\l 1~?11m';itiv11m';irie:i?1~1\11 Vlbb~1b?1~"il ~1:W';i~tJ~nm1 'Wi1'qi11J11\?lmlJ'Wf111:u~\?l 
'UeJ\l~-r'U~1\I A1 K m:w~~';i~1\l 61 ~"il~i11m 1m 'Wf11';iA1'W1tlJfl1\11'W 1 moff ri1 K 'UeJ\lb~eJ'W~\?1Vl1tJm:Wm~?f qiqi1 'Vl~e:J 
r11 K 'Ue:i\lb~e:i'W~?i\l:ue:irn1'W"iJ~\l bb~1bb~11r11 K ~11\?l"il~i1r1111e:itJn11 

b. m';i~1m1'W bb~!;l~\11\?l 1 Vf~11:Jri1~1\I \11'W~~fo~1\lv111t'l bb~!;l~\11\?l m:wi1rnru11 LJ ne:i'W?i1'Wri1\11m ~:w 'IJ o~ ~ 

Vl~e:i r11\11'W!;l \?l!;l\l zj\l"il~ f11'W1ru1t'i' ~ e:i b~e:J'Vl';i1'U ~"tf'\J';i1 m16'f \?l ne:i?1~1\l zj\liJ1mf11'W1 ruV11 r11 K 'Ue:J\l b~ e:J'W~?i\l:ue:im1'W 
' 

\11\?lJ'W 1 b lJ'W~ bb 'Li'We:i'W bbiK1 bde:ir\'1'W1 rub1m ~:w 1~ Vf'1le:iv11m1:w~ f1(;1\l b~e:i\l f11';jb1'W nu611,J n'lul.J1~mru 
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'U'Vlilt:.11:u~1:ube:in&l1-atl-a~n-'J~i1~1Bb~ffv1-ae:iiln~ Ce-bidding) olle:i @.b 

"~ bli'l'L!v-a1fl1~3'.i Nr;:i'll-a~ 1t:.1"lliH'n.1n'L!" Vim CJ A11:1J11 uA A1;ni11:1J (?)1Vl~e:i-W ~u Afl61~ b -il'1 b?1'Um1f11 b .yj e:i 
'iJ ' ' 

-ru ~ 1\11'Uf111th~:J.J61~1\1611€1\1 fn:l.J b lJ'LI~ii?f 1'U 1~\?f CJ hil 1 b(?) CJ'Vl 1\1\911 \IVi~eJ'Vl1\I eJ B:l.J 1 'LI n Iii f111611B \l'U fl fl61i511:!.J(?)1Vi~eJi'.j ~ 
'lJ . 'U 'I 

'Uflfl61~'U~ b .LJ'1 b6'!'UB11fl1b~a-ru~1.:i1 'LI m1tJ1~:1J61~1\1611a.:J m:J.J 1 'Ufl111 b~ CJ1 n'LI 
' ~ 

m1ii?f TU 1~ b?f CJ 1~11 b(?) CJ'Vl1\l\911\1Vi~el'Vl 1\1 eJ eJ:l.J611 el\l'U flfl 61i511:l.J(?)1Vi~eJtl ~'U flfl 61 ~\In~ 11i1.:i~'U 1~ bbn f111~ 
. ' ' 

'Uflfl6li511:!.J(?)1Vl1eitl~'Uflfl61~\ln~ 11:Wm1:1Jii:J.J~'U6fl'U 1 'LI~ m~ru~~.:i\?iei 1 u-d 
' ' 

(®) :Wm1:1Jii:J.J~'U5fl'U1'Lib:a.:iu~V1111(?)CJ~~vin11 Vf'LI?i1'W~~(?)m1 m1:1Jm1~~(?)f111 ~u~V111 V11ei~:W 
'U 'I 'U 'U 'U 'U 

e:J1'U11il 1 'Wm1~1btl'U.:11'U1 'W nlil m1611ei.:iu flfl61 u11:1JmV11ei611 ei.:i-W ~u fl f16111 CJVlil.:i :We:J1'U 11i1V11ei?11m1t11.rre:r1'U11il 1 'W m1 
• q 

u ~V111~(9) m1nlil m1611ei.:itJ fl fl61u11:1J(?)1V1~ei611ei.:itl ~'U AA61 B m1 CJV1i1.:i Vi~eiV!m CJ 11 CJ ~ b?l'U ei 11A11 Vf bbnm:J.J bb61:::~ . . ~ 

1 VftJ~f111\91611(9) nm.:iB b~ n'Vl1eiiJn?11 'LI m1tJ1~:1J61~1.:i~1 m~'U'UB b~ n'Vl1eiiJ n~fl~.:i-d 
~ 

(l!:i) iifl11:1Jii:J.J~'U5fl'U 1m611.:i'Vl'U 1(9)CJ ~ b lJ'UVf'Uci1'U 1 'WVl1.:1Vl'Uci1'U?11il'ru V11ei~ b u'UVl'Uci1'U 11l"ii'1n(?)fl11:1J-r'U 
, 'U 'I 'I QJ 'U 'I 

~(?) 1 'WVf1..:iVf'Uci1'U"ii'1 n(?) Vl1ei ~~eiV!'U11CJ 1 Vlru1 'U'U~~wil1n(?)V1~ei'U~~'Vl:l.JV11'll'U~1n(?) b u'WVl'U?i1'U 1 'UVl1.:iVl'U?i1'U?11i!'ru 
'I 'U , v 'I 'I QJ 

Vi~eiVf 1.:1Vf'U?i1'U"il1 fl(?) V11ei b ll'U~~eiVf'U11CJ1 Viru1 'U'U~~'Vl"ii'1fl(?)V11eiu~~'Vl:J.JV11'll'U "i\'1 n(?) B m1 CJVlil ..:iV1~eiV1m CJ11 CJ~ 
q 'U q Cl.I 

b?1'Wm1fl11 Vf bbnm:J.J bb61 ~ m VftJ ~m1191m(?)nm..:iB b~ n'Vl1eitl n6'!1 'W m1tJ1~:1J61~1..:i~1 CJ1~'U'UB b~ n'Vl1eiiJ n~flr..:i-d 
~ ~ 

fi111 "~t;;e:i~'L!-a1t:.1i.viru" 1VfV1mCJm1:1J11 
'iJ • ,., 

(n) mru~b6'!'Um1m~:rie.J6ltJ1~ bCJ'lltl~1:1Jn'U1~V111..:i~b?f'We:i11fl1~1CJn'W Vi:w1CJfl11:J.JrJ1 ~~eiVf'W zj.:i~ei 
'U 'U 'U 'I 

Vf mn'W n11~ei CJ61~~~'UVf11 'W nlil m1J 'WVl1ei 1'WiJ191116'11 'W m:J.J~ fl ru~ m·rn m111 ~1 CJ m1~ ?f (9) b ~'W ?f:J.Jm1tJ 1~ ml"! • • 
n1V1'U(9)611V1fonlilm1tJ1..:itJ1~b.fl'VlV11eitJ1\1611'W1(?) 

(611) n1ru ~ b?f'U el 11fl 1~:W e.J 61tJ1~ bCJ'lltJ ~1:!.J tl'U 1~VirJ1\I ~ b?f'UeJ 11fl 1tl'U m Vl'U~fl 11\91611 (?) fl611\I 
~ ~ ~ 

B b~ n'Vl1eitln~ V1:1J1CJfl11:1J11 ~~eiVf'Uzj.:i~eiVf'Ubn'Wn11~ei CJ6l~Vf11'Un1i1m1i!'UV11ei1 'WiJ\9111ci1'Wm:J.J~flru~m1:1Jm111 
'U. 'I 'I 

~1CJm1~?f~ b ~'W?f:J.Jm1tJ 1::: ml"! n1Vi'W (9)611V1-r'U nlil m1tJ1.:itJ 1~ b.fl'VlV11eitJ1\1611'Wl (?) 

(Ql) iifl11:1Jii:J.J~'U5fl'U1 'U~n'elru~ hrJfl'W1~Vl11\I (®) bb61~ (l!:i) b(?)CJ~~(?)f111 Vf'W?i1'U~~(?)m1 m1:1Jm1 
~ q ~ 

~~(?)f111 ~'U~Vi11 Vl1ei~iJe:J1'U11il 1 'W n11vl1btl'U\ll'U1 'U n"il f111611eJ\l'UflA6li511:!.Jl?ll Vl1eiiJ~'U Afl6111cJVli1\I blJ'UVl'U?i'J'U 1 'W 
'U 'U 'U q 'I 'I 

Vf 1.:1Vf 'U?i1'U?f 1i!'ruV11eiVf 1\IVf'U ?i1'W "il1 fl(?) Vl1ei b ll'W~~ eiVf'W 11CJ1 V1ru1 'U'U~~'Vl"i\'1 fl (?)V11eitJ~~'Vl:J.JV11'll'U~1 fl(?) B m1 CJVlil .:i 
'I QJ 'I 'U 'I QJ 

V11eiV1611CJ11CJ~ bi1 b?f'W ei11fl 11 VI bbn nw bb61 ~rn VftJ~m1\91611(?) nm.:iB b~n'Vl1eiu n~1'Wm1tJ1~:1J61~1.:i~1 CJ1~'U'U 
~ ~ 

fa~n'Vl1eitln~A~..:i-d' Vl1ei 1 mTCJn~tJn'U 
m1v111\IM1 bb V1ti.:i m1 b ll'WVf'W ?i1'U V11m i1~eiVl'U ~\In~ 11i1\I ~'U611ei.:ir1?fm?f V11eitJ \911~ cJ\I 1&.JtJ 1161tl ~m1 ~ 

q 'I 'U 'I q 

611eJ\l'UAfl611 'W (®) (l!:i) bb61~ (Ql) 1 Vf~ei11 b U'Wm1v111.:it'11 bbV1ti.:im1b ll'WVl'Uci1'U V11eim1~eiVf'U611eJ\l'Uflfl61~\ln~11 
'I 'I q 'I 

1'WmrutJflri611\9l1.rrzjeiurifl6l~'Ub ll'U~~\9lm1 Vf'W?i1'U~~\9lm1 m1:1Jm1~~\9lm1 ~'U~V111~b ll'WVf'U?i1'UV11ei~ 
'I 'I 'U 'I 'U 'U 'U 'U 'I 'U 

~eiVl'W 1(9)tJ~\91'U bei\I b u'Urn ia1'U 1"il 1 'W m1'U~V111~ bb Vf "il~\I Vl1ei b ll'WVl'U?i1'UV11ei ~~eiVl'W~ bb Vf "il~\1611ei\IVl1\IVl'U?i1'U V11e:i 
'I ClJ ' , '\./ 'I 'I I 

..::::.,QJ o v odil .:::i.v o v v 1 .:::ii v v 1 odil .:::i.v o v odil .:::i.v o ru -<::ii 

'U 1'el'Vl "il 1 n \9l Vl1ffU 1'el'Vl :J.JVl1'll'U"il1 n \9l bb611 bb\91 mru bb61~Vll\IVl'U?f1 'U V11eitJ1'el'Vl "il 1 n \9l V11eitJ1'el'Vl:J.JVl1'll'W "il 1 n \9l 'Vl • 
b~miei'I 1~b?f'Wei11m 1Vlbbnm:J.J1 'Wm1tJ1~:1J61~1\lfl111 b~tJ1fl'W 1 Vl~ffJ1~b?f'Ue:i11fl1V11e:i~b?f'Ue:i\11'Ui!'Wiifl11:1Jii:J.J~'U6 

~ ~ ~ 

fl'U\911:!.J (<9>) (l!:i) V11e:i (Ql) bb69'1bbl'imru 
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"nT~ezJ~"l.l"J1.:inTrn"li.:iezi'l.l':i1fl1mh:a U'l.IG':i':itl" vimtifl11:1..J11 fl1':i~~ L?f'l.le:J'J1f11'J1tJVl-d-:i Vl~e:JVl'11tJ'J1tJ 
'\) 

m~vl1fl1'Je:J 81-:11~ 1 eJ'l.lblltJ f11'JoLJ~'1J11-:!Vl~e:i blltJ~U?f'J'JflVl~e:J hJ bU~ t e:i m?f1 ~iJf11'Jbb -tl-:ioLJ'tJ'J1fl1e:Jci1-:i blltJu'J'J&J 1 'I.I 

fl1'Jb?ftJm1fl1l'ie:im&J 1~11"iJ~m~v11 t~tifl1"J?f:i..Jtie:iwl'u vi~e:i t~tim"J1 ~'1le:i1 ~vi~e:i1u1T<il~1 ~ b~tin1u vi~e:itie:i&J"il~1u 

b~uvi~e:i'Vl1~6~u vi~e:iu"J~ tCJ'IJtl~u 1~ vi~e:i 1 in1i;l-:iu"J~'Vlw~1 CJ vi~e:i-tl&J-tl11"iJ~ 1 '1i'n1i;l-:iu'J~'Vlw~1ti vi~mb?f~-:imm"J . '\) . 
eJ'mlltJ bVl"il vi~e:im~v11m"J1~ t~ CJ'Vl"il~~ ~,:i.Q' t~ tiil1~riu"J~?f-:il°1~"il~ bb6'f1-:ivi1u"J~ bti'1Jtl1 uwvi11-:i~b?f'l.le:J'J1fl1 . . '\) 
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