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~5'U1 A11bb1A.:itl1~ b 'VI 1"11'VlElbb~.:Jb1 EJ'WL ~'VI 11'\J L{;l EJeJ'W fal-11 mi' ml-! ~1eJti1.:JVl'Ll.:i~e:i A'1tl1~ tl'U6lJ e:J.:J5'U1 A11Vi 
q 

Aru~m1l-lf111'ULEJ'IJ1EJn1V1'\.J{;] 

mru~ ~~'UoU eJ b6'l'Ue:JU1 b ~AVl1e:i (9111'1'lvl~5'W1A11~.:J~1EJVl1e:J~'U5UM11ijj''IJ1G'l1 'Vl El Vl1e:JVl1!.:i~ eJ 
'IJ .. 

~1UWtl'U6lJeJ.:J'IJ~~'Vl b~'U'Vl'UVl1e:iu~~'Vl b~'U'Vl'UVI~ fl'Vl-r'V'l tl l-1111.:J b tl'UVI~ flU1~ tl'Ufl11bG'f'UeJ11A 11il~ l'i'e:i.:i 6'1.:i l'i''UuD'IJ 
q q 

be:J fl6'l11~.:ifl~11m 1 ~ml-l'Vl1.:J'Vim.:i M111i16'le:J'UA11l-l~fll'i'e:i.:i L 'Ul'U~.--¢. ___ r.i_Qf!~fl.1fJ.'.IJ __ ~~<t'---1~V111.:i b 1G'11 Q~_.mg '\.J_ 

fi.:i __ .®_§:?,mg ____ 'W. 

mru~~~'Woif mG'f'WeJ~'Woif mG'f'We:i 1 'W1tl bb uu'1Je:i.:i "fi~m 111:1.Jl"i'1" tl1~6'l.:il°i~~ 1 i'V11!.:i~e:i~1tl1~ n'W 
'IJ 'IJ 

~ b~fl'Vl1e:ii'.iflG1'1Je:i.:iu'U1A111 'Utl1~ b 'Vll"l b lJ'UV1~ntl1~ n'Wm 1b6'l'Wm1A1 1 ~1~'4zje:i ~11l..ll"i'111EJ~~qiqi111:1.Jl"i'1n1V1'W{;l1 ~ 
b ll'U~b oif 1 ~'Uoif e:i bli'f'Ue:i L 'UV11!.:i~e:i~1tl1~n'UB b~fl'Vl1eJi'.iflG1., ~.:id 

'IJ 



- b -

(tv) .mrunlil m1~1iiri'11:iJ1~1il~'VI~ 6 u t1'U 6 ll'Uil~'IJ,1"11"16'11 vr:iJ 1 ~1~'1J,zjeJ nlil fl11~1iiri'111 t1~!Kqi qi1~1iiri'1 
n1vr'U~ 1 ~6 ll'U~6 .U1~'UoLJ'e:i 6?1'Ue:in'Uvr1l1 t1.:i1'U'Ue:i.:i1'fj6 ll'U~~'UoLJ'e:i 6?t'Ue:i 

~ ~ ~ 

~.:id "nlilm1:1.J~1:1.Jri'1~"il~'VI~ 6Ut1'U6ll'Uu~'Ul"ll"l6'l1 vrii" vrmt1l"l11:1.J11 n"i1m1~1:1.Jri'1~"il~'V1~6ut1'U6 ll'U 
' 

u~'Ul"ll"l6'l~eJm:1.J~l>ll'U1u1nlilm1ri'1 m~V111.:i'V'l1ru'll~ 
' ' 

vr~ flUWrl'Ufl116?l'UeJ111"l11?11:1.J.Ue:id m:l.l'Vl1.:JV!6'l1.:J"il~A'U1 ~~~'UoLJm?l'UeJ vr1e:i~~1u1~n'Umt11 'U ®ct 
' ~ ~ 

1'W ti''U5~1il1fli''WVim:1.JV11.:ivr6'l1.:i 1~~1il11ru16~'U'lle:im1t1.:i1'Ut:J6'lA~6~e:ifl~'ll'U~fl11u1~m~111"116~t1'U1'e:im6Gi'1 61'W66M 
I I I 1 'IJ 

~~'UoLJ'e:i 6?1'Ue:i11t1ViA~6~e:i fl H61i.:i 6?1'Ue:i11l"l1~1~~vr1e:i1~ l"l~ 66 'W'U11:1.J~.:i~~ hl 6n'U m 11t1 1~A'U1~Mm~e:i 1~vh!Kqiqi1vr1e:i 
.rre:il?l fl6'l.:J vr1e:i ~~'U.rre:i 6?l'UeJ 1~~'U"il1 fl.rre:i t:J fl~'U66Gl1 

~ ~ 

m1A'Uvr~nu1~n'Um16?1'UeJ11l"l1 1:iJ111'Wmru1~1 lil~A'W1m~t11:iJii~e:im dt1 

b. V1~mnru~bb6'l::i'tV151um1-Wl\111ru1 

b.@ fl11~1il11ru1 t:JG'l m1~'U<LJ'e:i 6?1'UeJ'\.J1~ m~11l"l1£i6~flV11e:iufl~l"l~.:id m:1.JV11.:ivrm.:ilil~~lil11ru1 f?l~~'U 
'1 1" ., ' ( v If v If d'~ 
b~t1 'll'V!G'lflbfl ru6Vl ................ vr6'l mflru6Vl111"11/vr6'l mflru6Vl111"11u1~fleJ'Ubflru6VleJ'U) ......... . 

b.lv fl11~"il11Ul1~'ll'U~fl11~'UoLJ'Elb?l'UeJ 
~ 

(fl) m&1.Uvr~ fl 6fl ru"Vf 11mm1~"i111ru1 ~'ll'U~ fl11~'UoLJeJ 6?l'UeJ m:1.JV11.:ivr6'l1.:J"il ~~"il11ru1"il 1 fl 
~ 

........................ ( 111"1111:1.J/111"11 Me:i11t1 m1/11 l"l1 Me:ivrL11 t1) .................... . 

( 'U) m&'l .Uvr~ mflru"Vf 111"11u1~fleJ'U bfl ru"Vf~'U 1'Ufl11~"il11ru1~'ll'U~m1~'UoLJeJ 6?l'UeJ m:1.JV11.:ivrm.:i 
~ 

"il~~"il11ru11~ t11~l"l~66 'U'Um:1.Jil"il~t1vr~ m66'l~tl1vrti'fl~n1vr'U~ ~.:id 
(®) 111"11~~'UoLJm?l'UeJ (Price) n1vr'U~tl1vrt!m v\1 n'U1'eJt16'l~. ______________ .:-_______________ _ 

" (tv) ______________ --~------ ________________ n1vr'U~t11vrt!fl 6 v\1 n'U1'e:it16'l~ _______________ --: ______________ _ 

" (m) ________________ ~------ _______________ tl1V!'U~'t.,hvriJ'n 6 vJ1 rl'U{eJ tl6'l~ ______________ .:-_______________ _ 

" (~) ----- -----------=--------- ----- ---- ----- rl1V1'U\91tl1V1'1fl b vi1 tltJ~f)t.J~~ -- -------------~ --------- ------
" (ct) ----------------=------- _______________ rl1Vl'U\11tl1vit1n b vi1 tlu~eJt.1~~ ______________ :: ______________ _ 

1~t1n1vr'U~1~J1vrt!m1:1.J~.:ivr:1.J~6v\1n'U1'eJt16'l~ @oo 

b.m vr1 fl~~'WoLJm?l'Wm1 t11\9llil"l ru?t:l.lu~1ilfl fl~ eJ.:J 1?11:!.loLJeJ tv vr1e:i~'WV!~flfj1'Ufl11~'W'1im?t'UeJ 1:iJ fl fl ~e:i.:i 
'U 'I 'U d.li 'U 

vr1e:i1ill"l1'Utl1'Wm:l.l'1le:i m vr1e:i~'W.rrm?l'WeJ 1ilflfl~e:i.:i1?11:1.J.rre:i ~ 6b!K1 l"lru~m1:1.Jm1~"i111ru1t:J6'lfl11u1~m-~111"11 
~ ' 

£i 6~ flV11e:iufl ~"ii~ 1il1''U~ lil 11 ru1'1Je:i6?t'Ue:i'IJ e:i.:i ~~'W-iie:i 6?1'Wm1 m!'U 61'W 6bM~~'UoLJ'e:i 6?t'U e:i11t11~ 6?t'Ue:i 6e:i fl?111'VI 1.:i 6 'VI l"lu l"l 
~ ~ 

vr1eJ11t16'l~ 6filt1~l"lru~fl1"ru~ 60'V'l1~'1Je:i.:i~?t~~"il~~1.:i 1:iJm'Utl1'U vr1ei 6?1'Wei11t16'l~6~ ti~ 661?1flM1.:J1U"il1fl61ei'W 1 'll~m:l.l'Vl1.:J 
'I 'I I t.J 

VlffJ\ltl1Vl'U\9111l 'Uth~ f111"1 bb6'l~ beJ fl?l11U1~fl1\91111"11B 6~ fl'Vl1ffWfl~ b 'U~'J'UVlm ~m1~rl1Aqi666'1~1"111d-J b61?1fl~1.:Jtl'U 1:iJii 

t:J6'lvh1 ~6n~m11~b u~t1rn~m u~t1'UMeJ~~'U'1Jm?t'Ue:i11t1~'U vr1m ll'Wm1~~'V'l6'l1~ 6~niie:it1 l"lru~m1:1.Jm1"1 ei1"il 
~ 

~"i111ru1~e:i'Uu1'Um1f?l~~'V16~~'UoLJ'ei6?l'UeJ11mr'U 
~ 

b.~ m:l.l'Vl1.:JV!6'l1.:J?l.:J1'U~'Vl~1:iJ~"i111U!1'1l elb?l'UeJ'IJ ei.:i ~~'W-iim?t'W el 1~ t11:iJiim1~eJ'U~'U bm ru 
~ 

( @) 1:iJu 11flnzjei~~'UoLJ'e:i6?l'W ei11m!'U1 'Uu ru'll11 t1zje:i ~1''U 6ei fl?111u1~ mm11"11£i6~ fl'VI 1e:iu fl 61 d.J 'U v 'U 

V11.:i 1~'U'U ~ ~Bff ei ~ ~~ 1.:i ~1t1£i6~ fl'VI 1eiu fl~ vr1eiu ru'll11 t1zjei ~sff ei 6eJ flm1u 1~m~11m£i6~ fl'VI 1ei -LI fl ~'VI 1.:i 1~'U'U~ ~Bff ei ~ ~ 
v ~ 

i.J i.J .:::::.. d 4 If 

"il1\lmt1ei66'lfl'Vl1ei'Wfl?1'1Jei.:im:1.Jvi1.:ivrm.:i 

(tv) 1:Wmeiflzjei ~~'UoLJ'ei b?l'WeJ 1 'U flTH?l'UeJ111"l1'\111.:J1~'U'U~\9l;Sei~\91~1\lv1'1t18 b~fl'Vl1el'U n61 
~ 

(m) 6?1'Um1t16'l~ 6Bt1~ 6b1?1nM1.:i 1'Lilil1m1e:i'U1'1l~n1vr'U~ 1 'W6eJfl?111uwm~111"11fa~ fl'Vl1eJufl61~ 
6 ll'Um1~?11Aru vr1e:iil t:JG'lvh 1~6n~l"l11:1.J 1~ b u~t1rn~t1 b u~t1'Ubbn~~'U<LJ'e:i b?t'Uei11 t1~'U 

v ~ 



- {l)i -

b.ct b 'Um1t'l1?1?ltm11'1J1~ m !?111fl1~ b~m11eiunG1V11ei b 'Un11v11iKC1JC1J1 fl ru~m1:u nw~ "i111ru1 ~G'l m1 

'IJ1~m 1?111A1~ b~fl'Vl1eiunG1V11eim:u'Vl1\IV16'l1\I il?l'Vl511X~~'UoLJ'ei b?l'Uel~bb"il\loLJeJ b Vl"il"il~\I b vl:u bM:U 1~ m:u'Vl1\IV16'l1\lil?l'Vl6~ 
" 

"ii~ hffuoLJ'm?f'UeJ 1il1u11A1 VJ1ei 1ilv11iKruru1 V11n.UmV1"il"il~\l~\lfl~111ilmm~?f:uVJ1ei 1iltin~ei\I ., ., " 
b. b m:u'Vl1\1Vlm\l'Vl1\I Hzj\l?l'Vl5~"il~ 1ilfo11A1 ~1611?1 VJ1m1 fl1Vl~\111fl1 b!?l VJ1ei11A1~ b?l'UeJ~\IVl:U!?ln 

' 
1~ bb6'l~eJ1"i1Vl"i111ru1b~ein~1\lb'U~1m'U VJ1eJ'll'U1!?1 VJ1mo'V'l1~11tim1V1~\111tin1111?1 VJ1eieJ1"il"il~tJm~nm1'\.J1~m1?1 
11A1~ b~n'Vl1eJ'Lln?l'b1?1ti1ilVl"i111ru1~1?1..ij1\lb6'ltif11~ 611?1 bbl?\"il~Vi"il11ru1 ~\Id vVlei'IJ1~ 1ti'lltJ'llei\l'Vl1\111'llm1b umh•i'ru ' ., 
bbG'l~ 11X~ei11 fl11 t'l!?l?l'U'lJel\lflW'Vl1\IVl6'l1\I b U'Ub~!?l'll1!?1 ~~'UoLJ'Elb?f'UeJ"il~ b~tl fl~el\IA1 b .ff~1 tJ VJ1eJA1 b~ tJVl1tJb!?l61 il1~ 
11:u~\lm:u'Vl1\IV1m\l"il~Vi"il11ru1tin b~nm1'1J1~m1?111m~ b~n'Vl1eJunG1 bbG'l~G'l\l L 'Vl'l'f~~'UoLJ'ei b?l'Um u'Ue'.i~\1\11'1..1 1il11"il~ 

" " 
b U'U~~'UoUelb?f'UeJ~1~1'Ufl11~!?1 b~'El flVl1eJ 1ilnm:u Vl1 nil b VIM~ b zjel ~el 1~11 ~'UoLJelb?f'UeJfl1~vl1 fl11L!?ltJ1il?f "il~M b 'li'U fl11 

" ' ' 
b?l'Uei rnn?l11e1m U'Ub Vi"il VJ1ei t .ffzjeiuAA6'ln11:u1?11 VJ1eiuMuAA6'l~'Um b?l'Um1 A1 bb 'Vl'Ub ll'U~'U 

' ' 
1 'Umru~~~'UoLJ'eJ b?l'Um1 ti~ b?l'Uei11 A1 ~1611?1 b?l'Uei11 A1~1"il'UA11?1V1:u1ti1~111ileJ1"i1~1b u'U\11'1..1 

" ' 
M1:1J beJ fl?f 11U1~ m !?111 fl1~ b~ fl'Vl1eJUfl ?lb~ fltl.J~ fl 11:1.J fl11Vi "ii 11ru1~G'lfl11U1~ fl1!?111fl1 ~ b~ fl'Vl1eJ unG1VJ1eim:u'Vl 1\1 

Vl6'l1\l"il ~ 11Xe'.J~'UoLJeJ b?l'Uel1Y'U~bb"il \I bbG'l~ bb?l!?l\IVI~ fl~1'U~v\'111Xb zjel 1~11 e'.J~'UoLJeJ b?l'UeJ?f 1:1J11t1~1 b U'l..1\11'1..1 M1:1J bel fl?f11 
" ~ " 

'IJ1~m1?111A1~ b~fl'Vl1eiu n?f11Xb?l~"il?f:U'U'Hu V11nA'1~bb"il'l1il b U'U~1u-W\l 1~ m:u'Vl1\IVl6'l1\lil?l'Vl5~"il~ hJ1u.Uei b?l'U eJ 
" 

VJ1eJ 1il1m1A1'llei\I ~~'UoLJ'ei b?l'Uei11 tii!'U ~\ld~~'UoLJ'ei b?l'UeJ~\I n~11 hlil?l'Vl5 b~ ti n~ei\IA11 <U~1 tiVJ1ei A1 b~ tim ti b!?l 61 "i11 n 
" " I 

o .{l}i ri B'UG'l\lm:u 1 'WiK CM C1J1 fl1:U'Vl1\IVl6'l1\I ei1 "i1'\.J1~ m l"lti m~n n11'1J 1~ m 1?111 fl1 ~ b~ n'Vl1eiu n~ V11 n 

'IJ11 fl!J11ilm1m~v\'1~ b oLJ'1~n'l'fru~~~'UoLJ'eJ b?l'UeJ~'ll'l..l~m1'1J1~m 1?111A1V1~ei~1~fo m1~1?1 b~ei nil ~6'l'IJ1~ 1ti'll'l1~1:u n'U 

VJ1eJil6'11'U 1~ b~ti nu~~'UoLJ'ei b?l'Um1ti~'U V11ei-rr!?l'lJ11\I m 1bb ~\1-rr'Uei 81\lb ll'Un11:u Vl1eJ?l:uti ei:u n'Unu e'.J~'UoLJ'ei b?l'UeJ11 ti~'U 
" . " 

V11eJ b~1VJ1J1~b 'Ufl11b?l'Uel11 fl1 VJ1ei6'1ei-J1 fl1~vl1 fl11'Vl"il~M~'U b!?l b 'Ufl11b?l'UeJ11fl1 
' 1 I I I 

o ~ V11ne'.l~'Uoifm?f'UeJ61i\lbU'Ue'.i'IJ1~neJun11 SMEs b?l'Uel11fl1?f\lfll111fl11'i1611?1'lleJ\le'.i~'Uoifm?f'l..lm1tJ 
• \I 'U \I 'I 'U 

~'U~hlbn'U~eitJG'l~ (9)0 11Xm11ti\11'U'llei\l-r~~1?1~1\l"il1ne'.J'IJ1~neium1 SM Es ~\ln~11 L!?ltJ~!?l b~ti\IG'11~u~~'UoLJ'm?f'Ueizj\I 
~ " " 

b U'U~U1~fleJ'Ufl11 SM Es zj\lb?f'UeJ11fl1?f\lfl1111A1 ~1?f !?l'lleJ\l~~'UoLJm?f'UeJ11tJ~'U 1il btl'U~eJ tJG'l~ ®o ~"il~b'1tinmv11 
'U 'U 'I 'U 

~C1JCM11ilbn'l..I m 11ti 

~~'Uoif eJ b?l'Uel~b U'Ufl"ilfl11~1:1JA1~"il~ 1~?l'VJ5M1:1.J111flVl~\I e'.i b oif 1~1:1JA1'Vl fl11tJ"il~ ~eJ\I b U'Ue'.i'IJ1~ fleJ'Ufl11 
'U 'U 'I \I 

SM Es 
o.~ V11n~~'UoLJ'm?f'Ueizj\liJ1 'li~'IJ1~neiu m1 SM Es bbl?\b llw.~Afl6'lli11:u 1?11~~ei~C1J'll1 M1 'VI tiVJ1eiu MLJA AG'l 

~~!Pl ~\l~'UM1:Ufl~VJ:u 1ti1 'Vl ti b?l'U ei11 fl1~\I n-J 111fl1~1~ !?l'lleJ\I ~~'Uoif ei b?l'U eizj\I b U'UlJfl fl6'lli11:u !?l,;~il1~~ eiiK C1J'll1 M1 ~ tJ 
VJ1eiu M'Ufl AG'l~ ~!?l ~\l~'U M1:u n~Vlm ti'llei\I l?\1\l'IJ1~ b 'Vll"lhl bn'U~eJ tiG'l~ m 11XV1tl1ti\l1'U'lleJ\11~~1?161ieJV11eJ~ 1?1~1\l"il1 n~~'U 
oif eJ b?l'U'Elzj\I b U'U'Uf1f16'l51'UJ\911~~ei~ru'll1 ~1 'VltJV1~eiiJ~'Uflfl'1~~ \91~\l~'UM1~.m~V1mtJ 1 'VltJ~\ln~11 

~~'UoLJ'ei b?l'UeJ~b u'Un~m1~1:u#i'1~"il~ 1~?l'Vl5mm11AV1~\I e'.i b .U1~1:ufi'1'Vlm1ti"il~ l'i'ei\I b ll'Ue'.i'IJ1~neium1 
'U 'U 'I 'U 

~ b U'U'Uflfl6'lli11:u1?11~~ei~ru'll1M1'VltJVJ1eiiJMUflfl6'l~~!?l~\lm:un~VlmtJ1 'VltJ 
' ., ' 

0 a.I 21 I if 

ui1. m-a'Vl1~ryty1'iil1\lnmt-a1\I 

{l}i,(9) ~'ll'U~ fl11U1~ fl1!?111fl1Bb~fl'Vl1elUfl~"iltMeJ\lvl1?IC1JCM1~1\I M1:1.Jbb 'U'U?IC1JC1J1 ~\11t'LJ b 'U.iJei (9),Q'l 

" ' 
VJ1eiv\'1.Uei M flG'l\I b U'UVltJ\l~einu m:u'Vl1\IV1m\I m tJ b 'U _____ ml__ 1'W tJ'Ufl!?l"il1 n1'WV11~~\m..ij\I bbG'l~"il~ l'i'ei\111\IV1'1n'IJ1~ n'W 

iKCMC1J1 b U'U~1mm~m vi1nu~eJtJ6'l~ ---~-'lleJ\111 A1A1~1\l~'IJ1~m1?111m~ b~ n'Vl1eiun?f11Xm:u'Vl1\IVl6'l1\I fJ'!?l~ei 111 'U'lltw~ 
v11~C1JC1J1 L1?1tit.ffV1~n'IJ1~n'l..leJfJ1\IV1~\leJfJ1\111?1 ~\l!?leJ 1 ud 

(9), b~'U?f!?l 

h b ~flV1°1ei1?111vilv1~Li'U1fl11b'tl'U~\1~1 ti zj\I b i'.J'Ub ~f1V1°1eim1vilv16'l\11'U~m .ub ~f'IV1°1ei1?111vilv1,x'U'll11t 
!?lm..ij1V11!1~1 'W1'Uv11iKC1JCM1 VJ1eiriei'U1'Ui!'U 1ilbn'U m 1'Uv\'1m1 



- ~ -

m. VI'LJ'.:J~eJ~Tth~tl'W'lleJ\15'W1 fl11mm 'WU1~ 6 '\111'1 \911ll~1eJCh.:iv1ml.J~m1ii f111'W btl'U1tlrl1V!'W(9] 

$1.:i1~u 1 'W.rrei (9).~ (tv) VI1ei-~~ 6 ll'WVI'l!.:i~ei~1tl1~ n'W~ 6~m11eiilrn=l\911i116m1v1 miiuru611nm.:in1V1'W(9] 
' v 

~. VI'l!.:i~ei~1tl1~n'W'llei.:iu1,;''Vl6~'W'Vl'W VI1eiu1,;''Vl 6~'W'Vl'WVIi;r n'Vl1'\l'l tlv11~1uei'Wru1 \91 b Vftl1~ neiu 
'I 'I q QJ 

filil m16~'WVJ'Wb ~eim1'\l'l1ru'lltl 66i;:t ~tl1~neiuq1filil ~1th~ n'W\911iitl1~m l3l'lJei.:iumm166 v\.:itl1~ 6 'V11311 'Vlt1 \911i111t1zjei 

u1,;''Vl 6~'W'Vl'W.yl5'W1fl1166 v\.:itJ1~ 6 'V11311'VltJ66~.:! 61tl'W1 Vl'Vl11'U b(9ltJeJ'U fa ii b m otl\911ll~1€J ~1-:JVI'LJ'.:i~ei ~1UW tl'U'lJeJ.:!5'U1 m1i!I 
' ' 

flru~m1iim1'W 1t1u1t1n1VI'U(9] $1.:i1~u 1 'W.rrei (9).~ (tv) 
' 

er. 'W''Wuum1'rnu1i;:i1'Vlt:J ... 
V1i;i'ntl1~n'Wll"il~A'W1 Vi b(9lt11ilii(9leirn dt1mt11 'W C9lct 1'W 'l!ui1(9l"il1 n1''Wv1~'1l'W~m1tl1~m(9]111'11 

" fa~n'Vl1eiiln~ (~1'u~1.:i) ~'U"il1n.rrmrn'W''U\911iiifruru1~1.:166~1 
'U 'U QJ QJ 

m1.tv ~'ll'W~m16?1'Wm1fl1VI~ei 1~1um1ri'(9] 6~einlil~M'ei.:i'<il(9]v\'166t:-.i'Wm11oif'W'?t(9lvlt:-.i~\9lmt11'Wtl1~6 '\11131 1il 
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6'11CJ1'V'Jvh:hvi1rnA~ei\l'IJ1uei1ml"1 6'11ticieivh .,~., 
" " 

@).cs'. '\111.:l'J'~ u1 CJtl1 'lleN€l11"11'J'lil'W '1.:i'V11.:i 'J'~'U1CJtl1m CJ'WB n 

®.ct ?i1'W'IJ"J~neiu~"li1blJm11vi~umm"J buvn~?i1'W~~~numm"J 1~ti~ei'16'111'1vi~ei'IJ"J~neiu 'V-11ei:1Jnum"J 

riei6'111'1ei1A1'J bb~1:1.h1:1Jfi'1bfl~eJ\l~mvi1mA~ei\li'.lein'1~i11m'IJ"J~ neiuvi1ei~~~\I b 'll'W ~'VJVi bfl~eJ\!AeJ:1J~1 b\91ei{ 

bfl~eJ\16'1utl1 bA~eJ\l'IJ1'uei1ml"1 ~~'1:1J "1'1 "1 
" 

1-ila~"a K = o.lfl<t + o.G><t It/lo + o.G>o Ct/Co + o.ceo Mt/Mo + o.G>o St/So 
" 



- l!Ji;n -

l§:J.G> .:i1'1J~'IJ Vlmcifi.:i fl11'1J~~'U fl11\Ylf1~'U fl1TU~fl~~'U fl11'1J~V11J1~'U fl11bf1~CJ'U~el~~'U fl11'1J~ 
' ' ' 

- m..1u~eJ'~bbil'W b~fl'W fl'1fl\l A'Wfl'1fl\l l"i''W~'WJ1 l"i''Uvi1-:i zj-:i~fl\lboUbfl~fl-:i..ijm bfl~fl-:i:Wfln'1'\.Jlju~ 

~1V1-rurnwii~'W 1 ~Vim cim1iifi-:i rn1riii ~'WVl~flvi11 ciV11fl1 G'f ~~'W ~flrn 1mufli1 fl ruG'fiJU~'1Jfl\11G'f ~ 
iJ' 'I 'I 'I 'I 

'W''W 61 bb'1~fl-V'fln1V1'W~15m1riii 11ii~..:i:Wm1u~eY~ bb il'W 1~ci 1 off bfl~fl..:i..ijm bfl~e:i-:i:Wflnm ~fl 1 m~m m~n'Wl'11ii~ .. 
n1V1'W~ 11b6li'Ub~ci1 nrn1'WriflG'f1'1-:it1'U'WV11fl b zjfl'W'll'1'\.J1~vi1'U 

~..:itl1'1X11iifi..:i..:i1'U'IJ1~b.f1Vl EMBANKMENT, EXCAVATION SUBBASE SELECTED 

,MATERIAL, UNTREATED BASE bb'1~ SHOULDER 

b-ifa:tl'11 K = a.mo + o.G>o It/lo + o.G:'o Et/Eo + o.l§:Jo Ft/Fo 
"' 

l§:J.l§:J .:i1'1Jt:;'Ub7EJ.:i Vlmci~..:i -:i1'Ui1'W'1Jm~ 1 V1ajt11mb'1CJ-:in'Ubll'U.ff'W1 ~b'iJ'U1~b uCJu "il'U 1Ji'fl11i1V1m~~fl-:irn1 
1~ CJ1 'U6lifl-:i11-:i1~V111..:ii1'W1 V1aj "ii~ bb61li1Ji'1 cii1'W ~fl ci Vl1e:i m1 ~'1J'W1 ~ ~1\16'] bb'1 ~vi11 ci1~b~ii6lifl-:i11..:i:Wm11"11u ~ii 

flruG'fiiu~'llfl..:i1G'f~ bb'1~fl-V'fln1V1'W~15'1Jnu~1~ci1-U'bfl~fl..:i..ijm bfl~fl-:i:Wfln'1 Vl1fl bb 1..:ifl'W brn~ 1 ~V1mcim1m1iifi-:i-:i1'U 
' ' OJ 

;;;'U~..:i ..:i1'U;;;m1ci..:i ci1 bb m Vl~fl..:J1'W;;;'W 1 V1aj~:W~ n~ru~fliK1 cifl~..:inm ~flufl..:in'U rn1n~ b61l1 ~vr..:ivim CJ'llfl-:im ~ 1'1~..:i bb'1 ~ ,, 
Vfm~TU1 

'l.-ifatl'11 K = o.G:'o + o.l§:Jo It/lo + o.l§:Jo Mt/Mo + o.l§:Jo Ft/Fo 
"' 

l§:J.m .:i1'Ublil1~1~b'U\?l'\/i'IJ Vlmcifi..:i ..:J1'Ub"il1~1~bil~i1'U~11'1J 1~CJ~Vl1..:J'1J'UtJ1CJ 1'\.J - n~u 'IJ1~mru 
1:iJbn'W 1!i n1'1biJl'l1 cim1m1'Wblil1~1~bil~fl 1ii..:ifizj..:i~fl..:i1offbvifl'Llfl.ff'WG'f..:i ' ~ 

1-li~l'11 K = o.G:'ci: + o.G>ci: It/lo + o.G>o Mt/Mo + o.l§:Jo Et/Eo + o.G>o Ft/Fo 

m.@.:i1'1JN'J'Vl1.:i PRIME COAT, TACK COAT, SEAL COAT 

1-Uam K = a.mo + o.G:'o At/Ao+ o.l§:Jo Et/Eo + o.G>o Ft/Fo 
"' 

m.!§:J.:J1'U~1'V11.:J SURFACE TREATMENT, SLURRY SEAL 

K = a.mo+ o.G>o Mt/Mo+ a.mo At/Ao+ o.l§:Jo Et/Eo + o.G>o Ft/Fo 

rn.rn .:i1'1JN'JV11.:i ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1-lial'l-a K = a.mo + o.G>o Mt/Mo+ o.G:'o At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 
"' 

m.G:' .:i1'1JN'Jf:l'IJ'Wf'IB'Un7ma7m'Vl~n V1mcifi-:i~1t1'U'Wfle:J'Wf111'1~b oUbG'f'1ii b Vl~n zj.,:i'IJ1~nflu~1 CJ\11~ bbm..:i 

b'Vl~f1b~'UVl1fll'1~bbm..:J'11~b'Vl~f1f1iK1bzjflil~~ (WELDED STEEL WIRE FABRIC) b'Vl~f1b~flCJ (DOWEL BAR) b'Vl~nf!'~ 
(DEFORMED TIE BAR) bb~~-rnCJ~fl~1\16'] (JOINT) ~<id1~Vl:w1CJ\0111iJ11il~\lbb~'W~'W\Olfl'Wfl'1\YlbG'f'1m'Vl~fl'U1nrul°lfl 
G'f~~1'W (R.C. BRIDGE APPROACH) Ji'1ci 



1-iia\91-a K = o. 600 + o.G>o It/lo + o.60& Ct/Co + o.G>o Mt/Mo + o.G>& St/So 
\II ~ .cjl .Cit, ~ I fU cf I ~ Q C:.: 0 CV 

60.& -:i1'1J'V!ei-a::u11:.1'1J1flei'l..!m\91La-aa.iLV1amLa::-:i1'1Jueivm 'Vll.11t.Jfl.:J 'V1€Jfle:J'Uml'lb?f':im'Vl~n6'11'Vl':itM1m~u1ti 

J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:i1m1.:iwu1titl1mmn11'lb?f~:l.lb'Vl~f1 .:!1'U(il1(ilfl€J'Uf111'l 
.q C:.: ~ Q ~ I QJ Q .q C:.: .c:::rl .::;:::,. C:.: 

b?l':i:l.l b 'Vl~m1.:i':i~'U1 tJ'U1bb~~'l.l':ib1 ru~1\9lfl€J?l~V'l1'U ':i1:l.l'V1.:J.:J1'U'U€JV'l nfle:J'U ml'l b?l':i:l.l b 'Ill~ n bb~ ~.:J1'Ufl€J'U ml'l b?l':i:l.l b 'Vl~n 

~'U~ii':itl bb 'U'Ubb~~~ n~ru~.:J1'Ufl~1 tlfl~.:Jtl'U b 'll'U .:!1'UU€J~ fl (MAN HOLD) v\e:i1'e:iti?l1tJ1 'Vl':iPlV'lvl v\e:i1'e:iti?l1tJ1 'l"l¥11 
" 

bll'U~'U 

K = o.60& + o.l!Jo It/lo + o.G>& Ct/Co + o.G>& Mt/Mo + o.G>& St/So 

60.b -:J1'1J bfl'a-:Ja~1-:i fl€J'Ufl~(9} ba~a.ib 'Vl~mba::-:i1'1Jb~€J'Un'IJ\91~-:J 'Vl:l.11 tJ ~.:! ?l~V'l1'Ufl €J'Ufl11'l b?l~:l.Jb 'Ill~ fl 
bfl':i.:!?11'1.:i~1m1nA€J'Uf111'lb?l~:l.Jb'\/l~flfl€J?l~'\flJ1'U (R.C. BEARING UNIT) v\m'Vl~tJ:l.Jfl€J'Ufl11'lb?l~:l.Jb'Vl~fl (R.C. BOX ... 
CULVERT) 'Vle:it1.:itl11fl':i.:!?11'1.:ifl€l'Ufl11'lb?l~:l.Jb'Vl~fl b zj€l'Utl'Ul'l~.:Jfl€l'Ufl11'lb?l~:l.J b 'Vl~fl v\1 b Viti'Ub~€lfl€l'Ufl11'l b?l~m 'Ill~ fl 

' ' ' 
bb~~~.:irie:i6'11'1.:i~'LIViii~fl~ru~fl~1tJfl~.:in'U 

K = 0.600 + o.G>o It/lo + o.G>& Ct/Co + o.l!Jo Mt/Mo + o.l!J& St/So 

60.rnl -:J1'1J bfl-a-:ia~1-:im~fl 'Vl:l.l1ti~.:i ?l~V'l1'Ub 'Vl~flG'f 1Vl'foA'Ub~'Uoif 1:l.Jt1'U'U bfl':i.:J b 'Ill~ flG'f1VlfoMt9l~.:iu1ti 
"il':i1"il':i'lftJ\9lbb '111'U?l.:J b?111 'l"l¥11bb ':i.:J?l.:i b?11i'Vlti b?111 'Vl':i~l"ltl 'Vl~e:i.:i1'U bfl':i.:Jb 'Vl~fl~'U~iiG'i'fl~ru~A~1tJfl~.:in'U bb~hl 

" " ' ':i1:l.J~.:i.:i1'UMt9l~.:ib?111fl':i.:Jb 'Vl~fl?11ti?i.:i'1Je:i.:im':i 1 'l"l¥11~1ti~~l'lbbv!.:itl':i~b 'V11"11 Viti 

1-if~\Ol'a K = o.l!J& + o.G>o It/lo + o.o& Ct/Co + o.l!Jo Mt/Mo + o.Ci'.o St/So 

'Vl:l.J'J\9l~ Ci'. -:i1'1J•1mtl-a::v11'1J 

Ci'..& -:i1'1Jfl€J'Uf1~\91 ba.l-a1:l.J b 'Vl~mba::flei'Un~\911il1\ilflaei-:i 'Vlm ti ~.:i .:J1'Ufl€J'Ufl 11?1 b?l~m VI~ n~~n?l1'U '11€1.:J 

b 'Ill~ ne:ie:inm bbti nr11mru~1.:i'Vl1n'11e:i.:i.:i1'U~1 ti 'V11.:J':i~'l.l1 titl1~'U 'Vl~e:ie:i1fl 1':i'lf~tl':i~'V11'Utl':i~ne:iu'1Je:i.:ib zje:i'U zj.:iij 
,, 

QJ I Q CV I I Q..I 

my~1 bbCJfl"il1 CJ bu"l'l1~.:i1'UAB'Um1?1\9l.:Jnm1 b 'V11'W'W 

Hia\91-a K = o.Ci'.o + o.G>& It/lo + o.l!J& Ct/Co + o.l!Jo Mt/Mo 
"' 



cu.c:t do d!SJllUGJ cu bilcuoA'T e::i..d 
~"ll'W'a1fll1'Vlfll1'1J1Wl?11:1J~l?l1'Vl L"llnuatyqi1 bb 'lJ'lJtl'a'lJ'a1fll1 ~ 'il~'V11"ll'W L~Eln'a~'Vl'a1.:l'V'l1N"llE! 

K = ESCALATION FACTOR 

it = i"lli1-a1F11Nu'ilnF1i11t1"lJei.:it1-a~b'VlA tub~eiu~a.:i.:i1'Ubb~a~.:i1~ 
'IJ 

lo A"llU'a1fll1NtJ'il.nflli11tl"llei.:itl-a~b'VlA L'Ub~B'W~bU~"lfei.:itl-a~n1~-a1fll1 
'IJ 

ct i"lli1-a1F1161ib:u'U~ t'Ub~ei'U~a.:i.:i1'Ubb~a~.:i1~ 
Co A"llU'a1fll161ib:IJ'W~ 1'Ub~B'Wi'ibtl~"11B.:itl-a~m~'a1fll1 
Mt = ~"llil-a1fll1-la~neia~1.:i (bJn:ub'Vl~mba~SZib:uu~> 1ub~B'W~a.:i.:i1ubb~a~.:i1~ • 
Mo = ~"llil-a1fll1-la~neia~1.:i (bh1mV1~mba~61ib:1J'Wl'i)t'Ub~B'Wi'ibtl~"11ei.:i'l.h~m~-a1fll1 • 
st i"llil-a1fll1bV1~n 1 'Wb~ei'Wi'ia.:i.:i1'Ubb~a~.:i1~ 
So = A"llU'a1Fl1b'Vi~n 1'Wb~B'W~bU~"1fei.:itl-a~m~-a1F11 
Gt = ~"llU':i1Fl1b'Vi~mbN'Wb~E!'l..Ji'iNal?11'Wtl':i~b'VlA 1'Wb~B'U~a.:i.:i1'Ubb~6'l~.:J'J~ 
Go = ~"llU'a1':i1bbN'Wb'Vi~m~E!'l..J~N~l?IL'Wtl':i~b'VlA 1'Ub~B'Wi'ibtl~"11B.:J'l.h~n1~-a1fll1 
At i"llil-a1fll1bbeia-Wali' 1'Ub~ei'Wi'ia.:i.:i1'Wbb~a~.:i1~ 
Ao = A"llU':i1fll1bbB61oWali' L'Wb~B'W~bU~"lfei.:itl-a~n1~-a1fll1 
Et = ~"llil-a1fll1bfll~ei.:i..ijmbb6'l~u'inru61'1 1'Ub~ei'Wi'ia.:i.:i1ubb~a~.:i1~ 
Eo = ~"llil-a1fll1bfll~ei.:i..ij'mbb6'l~u'inru61'1 L'Ub~ei'Wi'ibtl~"11ei.:itl-a~m~-a1fll1 
Ft = ~"llil-a1fll1tl1ai''U~b"11a'Vi~'Ub~1 1'Ub~ei'Wi'ia.:i.:i1'Ubb~6'l~.:i1~ 
Fo = ~"llU'a1fll1tl1ai''U~b"116'1Vi~'Ub~'J 1'Ub~B'Wi'ibU~"11B.:Jtl':i~n1~':i1fll1 
Act = i"llil-a1fll1vlei61ib:1J'U1?1i.1:1Vi'U 1'Wb~ei'Ui'ia-:i.:i1'Ubb~a~.:i1~ 
ACo = ~"llil-a1fll1vlei61ib:1J'U!iii.E!Vl'U L'Ub~B'Ui'ibtl~"11B.:Jtl-a~m~':i1fll1 
PVCt = A"llU':i1fll1vJB PVC 1'Ub~B'Uvia.:i.:i1'Ubb~a~.:i1~ 
PVCo = A"llU':i1fll1vJB PVC 1'Ub~B'W~bU~"11B.:Jtl-a~n1~':i1fll1 
GIPt = ~"llil-a1A1'VlmV1~nmua.:in~a 1'Ub~ei'Wi'ia.:i.:i1'Ubb~a~.:i1~ 
GIPo = i"lli1-a1fll1'VlmV1~nmua.:in~a 1'Ub~B'W~btl~"11ei.:it1-a~m~-a1m 
PEt = ~"llU':i1fll1vJB HYDENSITY POLYETHYLENE 1'Ub~B'W~a.:i.:i1'Ubb~a~.:i1~ 
PEo A"llU'a1fll1vJB HYDENSITY POLYETHYLENE 1'Wb~B'Wi'ibU~"11B.:itl-a~n'J~':i1fll1 
wt ~"llil-a1fll1mv1v-1.w1 1'Ub~ei'Wi'ia.:i.:i1'Ubb~a~.:i1~ 
Wo A"llU':i1fll1611E!b'VJ.W1 1'Ub~B'W~bU~"11B.:Jtl-a~m~':i1fll1 



- lvb -

15nT:il"i1'1J1ru~1-H'n'LI~ruru1bb'U'Uu-r'U11~11~ 

,, 
@). nT~A'1trrn..1V11fi1 K 'i\11n~l'l'~ \911iii;rm~ru~·nw'W''W1 1moff~1b6'l'l.l!?i''lJii'j1fl11'?1~nei?11'1..:i'l.lmn-w'Vl'j'J..:J 

'l'l1ru'lJ6 1t?m 1 off~1'U'l.lei..:itl tvcrmo b U'Wbnru"l'l1 'l.Jm'jf11mru ... 
iv. m'jA'1mruV11fi1 K G11V11umru~iJ..:i1'Unei?11'1..:iV1mvt.h~ b.fl'Vl'j1iiei~1 'U~uHu1 b~tnn'U'i\J~~ei..:i bbtin~1 

'lJ v v 

nei?11'1..:i bbM'1~t.h~ b.n'Vl 1,Xi!?l b'i\J'U\911iii;r n~ru~'l.lei..:i..:i1'UJ'W bb'1~ 1,X?lei!?lfl~ei..:i nu?1\9l'j~l~n1V1'W!?1l1' 
'lJ 

bfl. n1'jA1'\.J1illVl1rl1 K fl1Vl'U!?l 1 m otl'Vlfliltiii bfl ~1bbVltJ..:J'Vln~'U\9leJ'U 1!?ltJ l~iJm'jU\?l bPl~bb6'l~fl1Vl'U!?l 1,Xvh 
' 

b'1'l.lli1ii-K'W5 (b u~tJ'Ub V1eJu) 1 ~bU'Ut:-J'1611b ~'i\Jnei'U bb~1~..:itl1t:-J'1i;r'l'l€1 uflrunu\9l1b'1'l.lfl..:i~V1ii1b~'l.l6"ii-K'W6J'U 
'lJ 

ct. 1,X'v:l'i\J1'jt\J1b~'Ub ~iJVl1eJ'1\?l'j1fl1fl1..:J1'U 'i\11m1fl1~~1'U~1..:Jvl1~UHU1\9ln6'1..:Jtl'U~l1~1..:J b~elrl1 K \911iJ 
'U v v 'U 

~\9l'j611V11u..:i1'Unei?11'1..:iJ'U 1 1 m~ei'U~?i..:iiieiu..:i1'UiJf11b'u~ti'Ubb tl'1.:i l tl'i\11n~1 K 1 'Wb~eimll!?161lei..:itl'j~mm1fl1 
mnn11 ct% ~'Ult! 1!?1titl1bu'l'l1~?i1'U~bn'W ct% mA'1mrut11ub~iJV11ei6'l!?lfl1..:J1'Ubb~1bbMmru (fatil~~!?l ct% 

bb 'jn 1,X) 

er. 1'Wmru~~1u~1..:i l:Umm'juv1'1m'jnei?11'1..:i1,Xbb~1b?l~'i\J mm~v~nm1'W~ruru11!?1mU'Ufl11iiV'.j!?l 
'lJ v v 

'l.lei.:i~1u~1..:i r11 K mii~\9l'jM1..:i1 ~'i\J~tl1m1m'l.Jm'jf11mru~1..:i1'U 1moffr11 K 'l.lei..:ib~ei'UG1!?1Vi'1timiim~~qiqp V11ei 

r11 K 'l.leJ..:J b~eJ'U~?i..:iiieirn1'U'i\11..:i bb~1 bbM11r11 K ~11!?l'i\J~iJ~1iieivni1 
b. m'j~1m~'WbbM'1~..:i1!?1 1,X~1eJ~1{)1..:i ..:i1'U~~-ru~1..:iv1'1Hi'bbM'1~..:i1!?1 \911ii~ruru1l t1nei'U?i1'U~1..:i1m~ii 

'lJ v v 

V11ei~1..:i1'U'1!?1'1..:J zj..:i'i\J~A'1mrul~Mm~ei'Vl'j1'lJ!?i''lJii'j1fl1i'?1!?1nei?11'1..:i zj..:itl1mA'1mruV11fi1 K 'l.leJ..:Jb~eJ'U~?i..:iiieirn1'U 
' 

..:i1!?1J'U 1 b U'U~ bb tJ'UeJ'U bb~1 b~eiA'1m rub~'Ub ~ii l~ ,X'l.leiv1'1m1ii\9ln'1..:i b~ei..:i n1'jb~'Unu~1i!n..:iutl'j~mru 



- ®ml -

"Nbfit'l..le>':i1F11viijNa'IJ':i~ lt1"lltl7·u.1n'l..I" V1mt1m1ll11 uF1F1'1o'j1lJ\?11V11eii1~uF1F1'1Vi1. oif 11.?l'U€J'j1F111. ~ei 
'IJ q q 

-ru{f 1\11 'Ufl1'j't.h~ll'1{}1\l'lJ€l\l mll b ll'U~l16'11'U 1~ 1.~t11ii11 b\?l tl'\111\l \9l'j \IV11ei'Vl 1\l ii'eill 1 'U fl"il fl1'j'lJ€J\l'UFIF16'lo'j'j:U\?11V11eii1 ~ 
'IJ 'IJ q 

UFIFIG'l~'U~ 1. oif 1 t.?l'U€J'j1F111. ~ei-ru{f 1\1b'UflWt.h~:ui;:t{f1\l'llm m:u b 'UF1'j111.~t11fl'U 
q " 

m1llci1'U 1~ 1.~t11ii111\?l tl'\111\l m \IV11ei'Vl1\lil €l:U'll€l\l'U Fl Fl6'lo'j'jl.J\?11Vl1eii1 ~u FIFl'1 ~\I fl~11oif 1\l~'U 1~ bt.rifl1'j~ 
q q 

'UFIF1'1511:U\?11Vl1eii1~'UFIF16'lt?i'\lfl~11lJF111:U~:U~'UITfl'U b 'U~fl1"ru~t?i'\1~€l 1 ud 
q q 

(C9l) llF111:ui1:u~'U5fl'U1m'B\lu1V111 't\?lt1~~\?lm1 Vf'Uci1'U~~\?lm1 m1:um1~~\?lm1 ~u1V111 V11ei~l1 
'U 'I 'U 'U 'U 'U 

el'1'U1"il 1 tJm1~1b'iJ'U\11'U1 tJn"il m1'1J€l\l'UF1F161011:u\?11V11ei'1lei\l'W ~u Fl F1m1 t1V1ti\l llel'1tJ1"ilV11eimm1111 oif el'1tJ1"il 1 tJm1 
q q 

u1V111~ \?l m 1n"il fl11'll€l\l'UFIFl'151W\?11Vl1ei'llei\li1 ~u F1F1'1~m1 t1V1ti\l V11€l'Vl'11 m1 t1 ~ t.?l'Um1F111 Vlbt.rimll bb'1~ ~ 
q q " 

1 Vfu1m1l'lm\?lfl'11\l~ b~ fl'Vl1eii1fl?l1'Um1u1~:ui;:t{f1\1~1 t11~uu~ t.~fl'Vl1eii1fl61F1f \ld 
" 
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