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" " °ll~ Hf~ub~uf1141.:icl1.:iV1u1 H~1'U1'W~e:JCJ"1~----~-Q __ (~_fo.1.L ___ 'll e:i.:i'1°1 u1u b~'U fi1 ..ij1 ..:i1 u bb~ "1 ~ b~e:i u ~.:id lil'U n11 

~1'W1'U b~'U~Vln 111ii~fl1u m3.1~1'LI1'Ub~'Ul°l1..ij1.:icl1.:i'Vlu1~ N1'u..ij1.:i 1~-!u 1 UbbiK1 CJn b 1ufi1..ij'1.:i b~e:J'U?1~V11CJlil~~n11 
" ' bllulil1mub'Vi1nulil1mub~uf11..ij1.:icl1.:iV1u1~b'Vl~e:i~.:iV13.l~ 

cr.m ('ll) M7ufvfffJJfJJ7fftvunmm3J7'i'J3J) 
1um1~1m~ufi1..ij'1..:i1 VlbbriN1'u~1.:im3.1-U'e:i c§:'. ('IJ) N11..ij1.:ilil~~m~urh~1.:i1mb~"1~.:i1~ 

" " 
b ~e:i°ll~ 1 '11fim~uf11..ij1.:icl1.:iV1ti'1 H~1u1u~e:iCJ"1~------···----~-----L __ : __ J 'll e:i .:ilil° 1u 1u b~'U fl 1..ij 1.:i 1 u bb ~ "1 ~ .:i1 ~Iii u n11 

~1'W1'Ub~'U~~n 11'lil~fl1u~13.11iJ1mu b~'Ufl1..ij'1.:icl1.:iV1ti'1~eJi'u..ij1.:i 1~1u 1 u bbiK1 CJn b 1ufl1..ij'1.:i.:i1~?1~V11CJlil~~n 11b llu 
" ' . ., 

0 I OJ 0 oC\ I ii I II .c::il a.ii Q.I 

lil1'U1'Ub'Vl1f1Ulil1'U1'Ub.:J'Ufl11il1.:J"11.:J'Vl'U1'Vlb'Vl"1e:J'Vl.:J'Vl3.J~ 

ct.c§:'. b~u'1°1u1u1~ 6'} n~13.l~N1'u..ij1.:ilil~~e:i.:i~1CJ1 VlbbriN11..ij1.:i b~e:i6ll11~wd'V1~e:i b ~ e:i°ll~ Hi 
I " " 

m13.1'!uv:i~ ~1.:i 1 ~13.!6"qiqi1 ~11~1.:ilil~VI n be:J11il1 n b~'UA1 ..ij1.:i.:i1 ~~Iii ~~1CJ 1 VI bbri~1u41.:i rie:i'U~lil~Vln°ll~ 1 "li'fiu b~'U 
f1141..:icl1..:iV1u1 

er.er 1 u mru~ilm1ue:i flb~ n&1qiqi1 'Vl1f) b~'Ufi141..:icl1..:iV1u1~ b 'Vl~e:Jbfl'Un11'11m'U b~'U~ ~fo41.:i 
Iii~ 1~1u'Vl~.:ilil1 n~ n°IJ~ 1-tii. u n1ru ~'LI bbiK1 N1u..ij 1.:ilil~ ~ e:i.:i~1 CJ fiu b~'Ulil°1u1u~ b 'Vl~e:itTu1 VI bbri N1141.:i fl 1 CJ1 u 

" " 
~ (b~~) -Ju uuil~1i11n1u1~1rnb4..:ibllu'Vlu.:i~e:ilil1n~-:l1-.il1.:i 

cr.b (n) M7ufvfffJJfJJ7ffivunFJ711/€JuuwJ 
N1141.:ilil~fi'W'Vl~nu1~num1'!ub~'Ul°l141.:icl1.:iV1tl'11VlbbriN1u41.:i ~e:ibde:ieJ1141.:i1~Vln 
'U 'U lJ 'U 

b~'Ul°l141.:iHfl1u'11mub~'Wl°l141.:icl1.:iV1u1~13.1.LJ'e:i cr.m (n) bbiK1 bi''WbL~1umru~.:i~e:i1uil ~~u41.:iiii1'V15'1Je:ifiu 

V16" nu1~n'W m1i'u b~'Wl°l1~1.:icl1..:iV1ti'1rn.:ia1urie:iu 1~ 

(@) mrueJ~u41.:i1~11.:iV1~nu1~num1~rn~uf11~1.:ici1..:iV1ti'1Hourn~CJ1 V11neJ1141.:i 
" " 1~Vln b~uf1141..:ici1.:iV1ti'11 'llbbiK1 N'!u41..:iiii1V15'1le:ifiu'Vl~ nu1~ num11'u b~uf1141.:ici1.:iV1u11 u?i1u~ N1141.:i 1~Vln 

" " b~'U f1141.:icl1.:i'VltJ 11 u bbiK1i!u 1~ CJ N~U ..ij1.:i1il~~e:i.:itl1'Vl~f)U 1~ tl'Uf111~U b~'U 1°1141..:icl1.:i'Vlu1ouu 1 'Vljj~ij~ "1fl 1 b 'Vi1 nu 
" b~'Ufi141.:icl1.:iV1u1viL 'V!~e:ie:i~m11.:i 1 Vlbbne'.111~1.:i 

" " . 
'"" "1.:i1~11.:iV1~nu1~num1~rn~ufi141.:ici1..:iV1u1 HVlmCJouu "ii.:ibb~"1~ouu _ __,,.. 

cil I I CV 0 

3.13.1"1 fl1 b 'Vl1f1Ulil1'U1'Ub 
" 

l.JOtiU.~-~ ......... r.:<...:' 1-.ii'1.:i1il~~e:i.:i~n 111 u bb~"1~.:i1~ V11neJ-:l1.:i-.il1.:i 1~~m~'U fi1-.ii' 1.:icl1.:iV1u1 
" 

1'W.:J1~1~bbiK1 ~'!Ulil ~~~~~~l'fl11i'rn~uf1141.:ici1..:iV1u11 m1~i!'W1~ 



-b-

ct.ti ('IJ) (6frWf'UfffJJf]J7'ifLVU17FJW13J7'rW) 

~11..ij1.:i"iJ:::~uV16l'ntlwilunT~fob~'U1°11..ij1.:ici1.:iV1iJ11Vfbbn~1'u..ij1.:i ~e:ib~e:i~11..ij1.:i1#i'V!n 
" " b~uf11..ij'1.:iHmu,J1mub~uf11..ij'1.:ici1.:iV1u1m:wife:i cr.GTI ('ll) bb~1 b1'ubb~1 umru~.:i~e:i1 ud ~fo..ij1.:iiia'Vl5'1Je:i~u 

" 'V!iilntJj:::ilurnj1'ub~uf11..ij1.:ici1.:i'V!u1u1.:i6'bune:iu1#1 

(@)) mru~-ru..ij1.:i11.:i'V!~n-t.Jj:::nurnj-rub~uf11..ij1-:ici1.:i'V!u111uuub~ci1 mnN'11..ij1.:i 1#i'V!n 
" " b~uf11:ij 1.:ici1.:i'V!u11 tJ bb~1 N'fo:ij'1-:iila'Vlfi'lle:i ~u'V!iil ntlwilu n 1j-ru b~uf11..ij' 1.:ici1.:iV1u11 ua1u~ ~11..ij1.:i 11ii'V!n b~u 

v " " 

f11..ij'1-:ici1.:iV1u11 ti bb~1iru 1t'l ci~fo..ij'1.:i"il :::~ e:i.:ii11V1i;r ntJj:::nun 1jru b~uf11:ij 1.:ici1.:i'V!u1uuu1 mJ ~il:i.m 1°11 b vhnu 
" " b~uf11..ij1.:ici1.:i'V!u1~b 'V!~e:ie:itl:w111.:i 1 Vf bbn~11:ij1.:i 

" " 
(!!:>) mru~1'u:ij1.:i 1#111.:iV1i;r ntJj:::n'Wrnj1'u b~'Wf11..ij1.:ici1.:iV1ti111'V!a1CJt:iuu zj.:ibb~fl:::t:iuu 

ii;ifl 1°11 b v11nu,J1'W1'W b~'Wf11..ij1.:ici1.:iV1u1vi ~11..ij1.:i"iJ :::#! e:i.:iV!n 111 'W bb~fl :::.:i1 (91 V11n~--J1..ij1.:i 1#i'V!n b~'Wf11..ij1.:ici1.:iV1ti 1 
v " " 

1u.:i1t'l1t'l bb~1 ~1'u:ij 1-:iiia'Vlfi'll e:i~'W'Vli;r ntJj:::il'Wrnjru b~uf11:ij1.:ici1.:iV1u11 u.:i1t'li1u1#1 
" 

<fia b m':i-M'm~ir1.h:aiuNa·:nu 

b'lJfl1j~1CJb~'UbVlbbrl~1''LJ..ij1.:Jbb~t;l:::.:J1t'l ~rJ1..ij'1.:J"iJ:::Vfnb~'W,}1'lJ1'U~eJCJfl::: ®O l a'LJ ) 
'U 'U --------- --------- -----------

'IJeJ'l b~'Wvi #le:i.:i~ 1CJ1 'W'l1t'li1'W b ~ e:i b lJ'WtJj:::fl'Wf!.Jfl'l1'W 1 'Wmruvi b~'WtJj:::n'Wf!.lfl'l1'W"il:::#l e:i.:in nV! n 11vY.:i~'W 
" 1aJ~1n11 _______ b ____ b~e:i'W (a1V11'uaqiqi1~blJ'Wj1fl1~e:iV1tl1CJ) V11e:ilil1'W1'W _______________ : ____________ u1'Vl (a1V11'uaqiqi1 

vi b l1m1fl1 b 'V!:IJ1j1:w) ~1'u..ij1.:iila'Vlfi~"il:::'IJ e:i b~'Wtl':i:::n'Uf!.Ja.:i1'W~'W bt'lCJ~fo..ij1.:i"iJ:::#le:i.:i11.:iV1ir.:iae:irr1t1·wn'W'IJe:i.:i 
" " 

6'U1fl1j ~'leleln bt'lCJ6'U1fl1jf11CJ l 'Utl'S:::b'Vl\31 :IJ111'l 11~e:i~--J1..ij'1.:ib~€1 blJ'W'V!~ntJj:::fl'Ubb'Vl'Wru~ 
" 

N'11..ij1.:i"iJ:::~'Wb~ut1j:::iluf!.Ja.:i1'W bbfl:::/V11e:i'Vlir.:iae:i~1tJj:::n'U'IJe:i.:iuu1fl1j~.:inci111?nmjjfl'Vfil.:i 
" 1 ~bbri~-ru..ij1.:i'l"J~e:i:wilurnj~1m~'W.:i1t'l6'ft'lVJ1CJ " . 

<fia m1 (n) n1'V!u~L1a1LLa1La11ilbba:::a'Vl6"tla.:i~·hh:i1um':itmmiinaiycy1 
m CJ 1 'W n1V1'Ut'l ______________ :: _____________ {_ _________________ : _______________ J 1'W irui;i' t'l"il1n1'Wa.:iu1:w1 ua qi qi1 

~fo..ij'1.:i1il::: ~ei.:i b6'f'Uei bbf!.J'W'l1'W 1VIbll'Wvi'l"lei1 "il bbti~i1'<()1.:i 1t'l CJ bba t'l.:ifi.:i~'W !?leJ'W'IJeJ'l n 1jvl1'l1'W bba::: n1'V!'Wt'l b 1m 
" " ~#le:i.:i1m 'Wfl1jv11.:i1uV1i;rn~1.:i11 Vf bb~1b6'f~"il 

...... " " .,: 

0 .J... " 1 ° ( ) i''W iruflt'l"il1n ~j'LJ"iJ1'l!?l€1-:fb j:JJ'VJ1-:!1'W'Vlj'LJ"iJ1-:f.fl1CJ 'Wfl1'V!'W~ __________ : ________________________ : __________ _ 
... .J1 ...... ... "' ., 'l ., .,: ., 0 'l ., ., d 'l 0 ( ) 1'W 1'W'Vl t'lj'LJ'V!'W-:!6'f€Jbb"il'l b 'V!b j:JJ.:J1'W bba:::"iJ:::1?1e:i-:i'Vl1.:i1'W b 'V!bbm b6'fj"iJ.fl1CJ b 'Wfl1'V!'Wt'l ________ : ______________________ : ___________ _ 

i!u5t'l"iJ1ni\1~1~-ru'V!iJ-:i~e:ibb..ij-:i~-:inci11Ju 
t11~1'u..ij1.:iiM1 ba'We:i bbf!.J'W'l1'W V11e:i:W11ila.:iiim\'1.:i1'WmCJ 1'Wn1'V!tmb1fl1'V!1e:i 1aJ6'f1:1J1jflvi'1.:i1'W 1 VI 

" bb~1 b6'f~"il1?11:wn1'V!'Wt'l b1fl1 'Vl1e:iiib 'Vl!?l 1Vfb~e:i1#111~1'u..ij1.:i1aJa1:injnv11.:i1'W1 Vf bb~1ba~1ilmCJ1'Wn1V1'Wt'lb1fl1V11e:i . " 
"iJ:::bb~1 b6'f~"ilci1i1 bn'W n11n1'V!'Wt'l n fl1 'Vl1e:i ~fo..ij1.:iv11~t'laqiqi1ife:i1t'lolf e:iV1-d.:i 'Vl1e:i !?! n b uu~~n-Vlvrn,;'Vlr'l"l 6 
b~t'l'IJ1t'l V11e:i1?1nbU'W~~:wfl:::fl1CJ V11e:ib~nwCJ1aJtlfiu~m:wr\'1Gt.:i'lle:i.:iflru:::njj:JJn1j1?1j1"il1'ufr6'f~'Vl1e:i~mufJm1u 

'\I d.J 'I '\I 

'V!1e:iu~'M''Vl~tl~n'et1~-:i 1#1-ru:w e:iue11u1"iJ"iJ1n~11..ij1-:i ~11:ij 1-:iila'Vlfi~"il:::ue:in b~na qi qi1d11il bba :::ila'Vlfi..ij'1.:i ~-ru..ij1.:i 
j1CJ 1'VlaJbolf1v11.:i1u'IJe:i.:i~fo:ij1.:i 1Vfaci1-:i1t111il#i'1 CJ fl1j 1ia'Vlfiue:im~narurn1Ju1aJm:::'Vlua'Vlfi'lle:i.:i~11..ij1.:i~"il::: 'U 'I Q/11;>~ 'U 

.i:::::rl V I .:::ii llQJ I.I 

b 'jCJme:i.:ifl1 b6'1CJ'V!1CJ1il1nf!.l'j'LJ"iJ1'l 
" v 

fl1'jvi ~i1'<il1.:i hlb ia'Vl5 b~ nan I f111~.:imh1if 1.:i#lu-Uu hJ b U'W b 'V!!?l b Vf ~ru'<il1.:iw'W"il1 nm1:wru ~(91 \I D~Q~ 'I 'lJ 

V,) 
('1.J1tll31111~ ~'1J'Ll1'W'\Jli d 

~rl1tnEJnTrn'IJ1~'Vl1~'V1L1'J~V\1fi'V1 (9) 
'\I 



- 6'll -

ifo ml ('U) n1Vl'L!~L1J;i1LLft1Lft~~LLa~a'VIG'UeJ.:JN11~1.:JL'L!n1"a'UeJmi\naruru1 
~ ~ ~ 

~-ru~1.:i ~eN b~~vl1.:i1u~-ru~1.:im 81 u1u~--- ____ ii, ______ b~ eiu _____ K'YJJf'.lkl ________ w .12! . __ ---~-~);;>-~_ --,c-
,, 0 12.1 v c:c:: ":::rt. ' ts'/ QI .d di! 

bbi;:t~"il~l'leJ-!IVl1-!11'W 'Vlbbi;'l'JbG'l1"iJU';iU';iW.f118b'W1'WVI _ 6'll b~eJ'W b~~18'W W.12!. ®ct'.bb 

~1~i'u41.:ii11~i;:i.:ii1eivl1.:i1ut1181~n1'Vl'W~b1i;:i1 ~~~t~~~~~~~vl1.:i-~~1~::~;-~~~~~~~~~~-'W~b1~~-~~~~-~~~~ 
' ' 

b~ei 1~11~-ru41.:i hJa1~11~vl1.:i1u 1 ~bb6"1bG'l~"il.f1181un1V1u~b1m 'Vl~ei"il~ bb6"1bG'l~"ilci1i1bnufl11n1'Vlu~b1mV1~ei 
~fo41.:iv\'1~~aqiqi1.ff ei 1~-ff ei'Vl~.:i 'Vl~ei l'l m uu~~ffWVi'fl,;vi-rw ~ b~~'ll1~ 'Vl~ei!'l m uu~~~i;:i~i;:i18'Vl~ei b wfl bu8 hJ vv v 

tJfiu~!'l1~r11i-3'lleJ-!!FlW~fl';j';j~fl111'l11"ilfo~a~'Vl~eJtiA1UF1~-!!1'W'Vl~eJU~-Mvi~tl~fl~1~-!!1~fo~e.iuel'1'W1"iJ"iJ1fl d.J q 'U 'I 

~1141-3 ~1141.:i iJavicr~"iJ~ue.im~flaqiqi1d1~ bbi;:i~iJavi541.:i~-ru41.:i1181'Vl3.lboff1vl1.:i1u'lJe.i.:i~fo41-31Vfi;:ici1.:i1 tJ 
ii 'U 'U 'I 

~18 f11';j 1 iavicru f.) fl b~ flaqJqJ1U'W 13.l m~viuavicr'lle.J-!l lf 11~1-!l~"il ~ b~8flfa.:if11 ba8'Vl18"il1 fl ~ru~1.:i v v 

fl11~lr11~1.:i hl1 iavicr b~ flarn n 1 1~.:iflci11.ff 1.:i~u13.l b uu b 'VI l'l 1 ~~fo~1.:i-W'u"il1flF111~-ru ~ ~ 'U O~OM 'I 'U 

b~ e.i.:i1u bb6"1 bG'l~"ilU~u1ru bbi;:t~lJ'11~1.:i11Hu~e.iu.:i1u"iJ1fl tJ-ru ~1-!!'Vl~e.J"il1fllJ-ru~1.:i1181 'Vll-l 
'U 'U 'U 'U 

1 umru~ilm1ue.im~ flaqiqi1!'l1~.ff ei 6'll V11flil b 'Vl~'l111~uflw~e.i.:iV11e.i ba8mmn~~u"il1flm1~1.:id m81 un1V1u~ 
'a )(:tl r ) .. ., ., ., .d1""' ., , "" • , _____ J~udl.~ ____________ -:. _________ \.. __________ :_________ b~f.l'W 'WU~~"il1f11'WVI ~1U~e.JU-!11'W~-!lflf;'l11 "ll-!JF111~'1l11~UflW1f.l-3 

., ' ' 
'Vl~ma8'Vl18U'W bfl~"il 1 fl m1~u flwfa.:i'llei.:i ll'fo~1.:ieYu bn~ "il 1fl f11'j 1-if1a~V11l-lm1~e.i.:i'Vl~e.ivl11 ill-l b~8u ~e.i 8 'Vl~e.i 

v ' v 

vh 1il~ fl~e.J.:il'l1~m!'l1~1u bL vl.:iV1i.tfli'll1 tJ-ru~1.:i"il~~ e.i.:i1uv\'1m1bbm'lJ1 ~ b uu~ b~8u~e.i 81~81l-l-nfli1 1~ 8~11~ 1.:i 
'U d.9 'U 'U 

13.l~e.i.:ieie.im~u 1~ 11 umdd~.:iiu 'Vl1fl~-ru~1.:i 13.lm:::v11m1~.:iflci11m81 un1V1u~----®-~-(~_'UMJ) ___ _1u trut:l~"i11fl 
1u~1~-rrnb4.:i b uuV1iJ'.:iae.i"iJ1flti11~1.:iV11e.i 1ilv'hm1bbm 'lJ 1 Vf~fl~e.i.:i b~fou~e.i8m81m1m~tJ1141.:in1V1u~ 1 VitJ11~1.:i 

'U 'U 'U 'U 

ilavicr~"iJ~vl1m1i!ube.i.:iV1~ei~1.:i~~u1~vl1.:i1ui!u 1~8~-ru~1.:i~e.i.:ibllu~e.ie.iflfi11"11~18be.i.:i~-3iu v v v 

1 umrub ~.:i~1wil'1b uu~ei.:i~u bbm 'lJ b 'Vll'l61l1';i~uflw~e.i.:iV11e.i ba8m 81~8 b ~1 bbi;'l~ 1l-lm"iJ';je.J 1 Vf ~-ru~1.:i 
' ' v 

bbm 'lJ 1m:::m~b1i;'l1~fl1'Vl'W~ lJl'l1m1';iFl'Vltl-!!1~ ~11~1-!liJaVJBb 6if 1~~f111"bbm 'lJ b 'Vl!'l61i11~UflW~f.l-!!'Vl1e.J ba8'Vl18~'Wbf.l-!l 
v ' ' 

'Vl~e.i~1-!l~~u1Vf"lie.i~Lb"ll~A11~'1111~uflw~e.i-!l'Vl~ma8m81~8~-ru~1-!l~e.i.:ifo~~'lle.iu'l111:::1'111"11~18~.:i'Vl~~ 
v ' v 

m1~ ~11~1.:ivl1m 1~u be.J.:i V11e.i~1-!I ti~u 1 Vf vl1-!!1'W~'Wbb viu~-ru~1.:i 1l-lvl11 VitJ-ru~1.:iV1i;:i ~-W'u"il1 fl 
'U 'U 'U 'U , 

Fl11~-ru~ ~ m~a ru f111 'Vl1fl tJ-ru~1.:i 13.l'll~ 1 "111"111"Ii~18'Vl1e.JA1 La8'Vl18!'l1~~lf11~1-!I b~8 fl~eJ-!j ~11~1.:iilaVJBU-!!flU"il1 fl 
QJO~ 'lJ 'U 'U 

'Vli.t fl'l11~tl'W m1tJ~u'11 m~aqiqi11~ 

... ... . 
'Uv ~ n1"5~1{1"lf'H 

~-ru~1.:i"il ~~e.i.:i 1il be.i1.:i1u~-!l'Vl~~V11e.i bb~u1-!lci1u bb vl.:iaqiqi1d1 u~1.:i'li1.:i~flvie.i~wd.:i b i'ubb~ f11';j 
v 

~ 1.:i'li1.:i.:i1u bb~u 1.:ici1 u~1~ -ru e.iuru 1l'lbtiu'Vl'li'.:iae.i"il1fl~11:&' 1.:i bb~1 fl 11~ ~11..ij1.:i 1~ e.i tJfl 11l'l1Vf:il1.:i'li1.:i.:i1u bb~ 'I QI 'U 'U 'lg~ 

u1.:ici1u~.:i flci11i!u hl b uu b 'Vl!'l 1 Vf ~fo~1.:iV1i;:i ~-W''W"il1flfl11~fo~~'Vl1e.J~'Wu~'Vl1J1~ !'l1~?f n 1ru1d bbi;:t ~lr-ru~1.:i"il ~ q 'U 'I o~ v 'U 

Ei'.:iA.:i~e.i.:i-ru~~ 1 um1~~~ bLi;:t~m1~tJ1~mvi L~mcie.i'lJei.:ilr-ru41.:i'li1-!! 'Vl~eJ'lle.J-!!~1 bb VJ'W'Vl~e.Ji;:tfl:il'1.:i'lJe.i.:i~-ru:il1.:i'li1.:i v v v 

~'WVjflUWf111 . 

mru ~fo~1.:i 1 u ~1.:i'li1.:i.:i1u bb~u1.:i 6'11'W1~ m'J1~'Wm1~ 1 u1 -;i1Fl'Vl'W-!! ~-ru~ 1.:i ~ e.i.:i'll1wfi 1u-ru 
'lJ '\JI ii ii 

1 Vf LLn~11~1.:i b uu:il'1mub~u 1 ueY !'l11~ei8i;:i~ _____________ @Q_J~.v2/------ '1Je.i.:i1.:i b~u'lJe.i.:i.:i1uVi:il1.:i'li1.:im~aqiqi1 Vi'.:iil 

1iJ!'i'~aVIB~i1~1-!l 1 'Wf11';iUf.lfl bi.'ifl~qjqj1 
[\__ 

, ~~~~~lDlfl'i..)y(~~ 
.'& ~· 
:::; ~· 

~~~ ~~ 
~~1'\~ 



- ~ -

II I/OJ II 
"lJeJ G> O n1'afl1'1.Jfl3J.:J1'lJ"lJeJ.:JN'a'U~1.:J . " 
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h m1-w:u 11ru1~1'W1 ru b\l'Wb 'W:W'Vl1e:J69 l?l bb6'l~m1:u1 Clb\l'Wb 'W:WV11e:i b 1CJ m\l'W~'Wl\11 n~'J'U "il1\I \?11:w 
'U 

b~e:i'W 16ll6lle:i\li;rqiqi1 bb 'U'Uu-r'U'J1~11Jl ~e:i\l 1Jl~'U m'J\?111:u6'1e:i'Ubb69~ b 'l1'W611e:J'U"il1n~1tl' fl\l'Uu 1~mrubb69~1 ~~e:im1 
-W:u11ru16lle:i\1~1tl'rn'Uu1~mrubtl'W~~'W6'11?1 

' 

6'1mm1u-r'U11~1 (6'1mri1 K) :u~~e:i\l~\1~~1~~'U~n1V1'W1?1111 'W1'Wbb6l'1 b6'1~:u\?11:w~n1V1'W1?1111 'Wi;rqiqi1 
'U 'U 

'Vl~e:J.fl1CJ 1'W1~CJ~b1691~fl1:W 1vi'6llCJ1CJe:Je:Jfl 1 u bl?ICJl\l~ b oV6'1\?116lle:J\l'Vl1\11161Jfl11~1Jl1~'U 111 'W-ii'e:i {9).ci'. 
'U ' 

., 
1 'Wm1-W"il11ru1 b ~:wV11e:i691?111~1f11\11'Wlil'1\I b Vim riei6'1~1\l 1 ~r\'1'W1 rum:w~\?1'J ~\1-U. -
P = (PO) x (K) 

P = 11~1ri1\11'1.Jl?ie:iV1tl1CJV1~ei11~1fi1\11'Wbllw11?1~"il~~e:i\1~1CJ 1 ~~~'Ulil'1\I 
PO = 11~1fl1\11'W~fl'VltJ1CJ~~~'U~1\IU'J~:W691vi' 'Vl~fl11~1fl1~1\l\11'WbU'W\111?1 

'U 'U 

;\11~~ 1 n 'W6iqiqi1bb6l'1bb~n~ru 
ESCALATION FACTOR vhilnJ11CJ ~ % b~fl~fl\lb~:Wfl1\11'W'Vl~fl K = 
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-!:11tle:l1f>111 'V!~1CJfi..:J~1e:l1fl1';i b"li'W ~vl1f11';i b ';i..:Jb~CJ'W b ';i..:J'VW1'lJ1g:j 'V!€l'W'fl ~'W'fl 'V!€l'lb~"q~ 
er~~'W'Vli ~m'Wb61iCJ~ ?f';j~11CJtl1 h..:imV11';i rii;r..:i1'?1Vl h..:i..:i1'U ~1 blJ'W~'W bbg:f~1Vf'VlmCJri11~·n~fi..:i 

' 
@).@) 1 'lilJw1bbg:f~€J1riTrn';i';i:U'Ufi..:i?11m~'Wlil1V1i.l1CJ bb~1:i.h1~fi..:iV1~mbtJg:i..:ibbg:j~1~uu1 'IAJVJ1.fl1CJ b 'W'U~b 'dru 

@).\v tJ1~tJ1"1Je:i..:imm1u11-:uufi..:ivie:im'Wlil1V1i.l1CJ bb~1:iJ11~~..:iwuutJwtJ1.fl1CJ b 'W'U~b 1ru 

@).rn 1~uuvle:i'V!~e:i1~uu?11CJ~1..:i I ~~Vl'V!~ei~..:iei~1m11'W"1Jei..:imri11 b"li'W vieitJfommiai 'Vieif\'1611 

?11CJ lvJVJ1611wrrnri~e:i..:itJ~ummP1 ?11CJ6'ieiVJ1 jg'! i 
,, ,, 
0 "" 0 

@).~ 'Vl1..:11~'U1 CJ'W1"1J€l..:J eJ1f111-:U'W tl..:J'Vl1..:11~'U 1CJ'W1.fl1 CJ 'W €1 fl 

@).er ?i1'UtJ 1~ fleJ'U~"il1 b lJ'U611V1-rumri11 bu'l"l1~?i1'U~~Vl numri111Vl CJ~m?1~1..:i'V!~eitJ1~fl€l'U'l"l~e:i~ 
nu m1nei?1~1..:imri11 bb~1:1.l11~~..:ibri~e:i..:i~ mV1~mri~ei..:irleiflg:i~t.h~1tJ1~fle:iuV1~ei ~ Vl~..:i b "li'W ~'IAJvi bri~ei..:i 
riei~w1b~eii bfl~m?1utl1 bri~ei..:itJ-rummiai 'W'Vlg:i~"'Jg:ji 

'IJ 

&J.b V11..:ibVf11eiumri11 ~'Ubl~ ~'W~fl i-11..:i:u1flmri11 1V1CJ1e:iu1:i.lbn'W rn b~~1 

1olfa1P11 K = o.lt:J~ + o.CP>~ It/lo + o.CP>o Ct/Co + o.cro Mt/Mo + o.CP>o St/So 
'II 

ID.CP> -!:11'W~tl 'V!mCJfi..:J fl11"1J~~'W fl11~f1Vl'W fl1';i'UVlelVl~'W fl11"1JVl'V!1!1~'W fl11bfl~CJ'UVleJ\?l~'W fl11 

611\?l - bl~'U\?lB\?lbb il'W bzjei'W rig:iei..:i l"i''Wrig:iei..:i l"i''W~'Wtl1 l"i''WV11..:i zj.;i~ei..:i 1-tl'bri~e:i..:i~m bri~ei..:irleiflg:itJ~u~ 
' ' ' 

6'11'V!-r'U fl11bl~ ~'W 1Vl'\11~1CJfld1~ fi..:i fl11bl~ ~'W'V!~€l'Vl 11 CJ'V! ~e:i1 ?I~~ 'W ViiJ fl11fl1'U \OJ~ 
riru?l~U~°IJei..:11'?1 \?l,1'W si bbg:i~iJ.LJ'ei n1'V!'W\?li6fl11bl~ 11m~..:ii1 fl11'U \?lel\?l bb i.l'W 1Vl CJ 1-il bri~ei..:i~ m bri~mrle:i fl g:i 
' ' I 

b ~e:i 1m~~1~1:01'W~1~~fl1'V!'WV111 b "li'Wb~ CJ1tl'U..:J1'Wn€1?1~1..:Jbl'U'W'V!~m zjeJ'W"lrntJ1~'Vl1'W .... ,, ,, 
Vl..:iiJ1Vf11~fi..:i..:i1'WtJ1~b.fl'Vl EMBANKMENT, EXCAVATION , SUBBASE ,SELECTED, 

MATERIAL , UNTREATED BASE bbg:i~ SHOULDER 

1iim1P11 K = o.roo + o.CP>o It/lo + o.cro Et/Eo + o.l!lo Ft/Fo 
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ID.ID .:i1u~m'ia.:i VllnCJtl\I \11'WVf'W6lltn~ 1 ml]'l11mb~CJ\ltl'Wb ll'W~'W 1 vtb D'W';i~ b DffU ·~m 1~ri11lJV1'U1~ 
~eMfl1';i 1~ CJ 1'U-lie:i\111\l';i~Vl11\1Vl'U1 VltY"il~ bb6/llJ~1CJVf'U~eJCJ V!~e:i m1~6ll'U1~~1\l 1 bb'1~'Vl';i1CJ 1 Vf b~lJ-lim11\I 
ijfl1';jfl1'1.JfllJflru6'1lJD~6lle:i\116'1~ bbi;i~ij-if ei n1V1'W~16'1Jn'IJ~1~CJ 1 oif bri~ei\l'<il m bfl~ei\l:tieini;i Vl1e:i bb ';i\lfl'W bb'1~ 1 Vf 

'1 , '1 d..J 

VllnCJ fl11lJ';i1lJfi\l\11'UVf'U~\I \11'1..!Vf'U b~CJ\I CJ1 bb 'U1 Vl1eJ\11'UVf'U 1 Vlru~ij~ m~ru~ri'11 CJ fl~\I n'W b ~eiu eJ\ltl'U fl1';j ., 
' ,, 

V CV q i.I 0 0 

n ~ b 6/11~-W\l'Vl'11 CJ6ll e:i\lm ~ \91 '1\I bb'1 ~'VI e:i\lm'U 1 

1if~\9l'a K = o.cs:'o + o.IDo It/lo + o.IDo Mt/Mo + o.IDo Ft/Fo 

ID.m .:i1ml\11::-a::bu~~'U VlmCJfi\I \11t.lb"il1~';i~biJ~Vl'U~11'1J ';i~CJ~'V11\16ll'W~1CJ 1'1.J - n~'IJ 'IJwmru 

hhn'U ® fl1mlJ\9l';j CJmi'm1m"il1~';i~biJ~e:i blJ\lrlzj\l~ei\11-ifb'Vlriilri~'U6'1\I ' ~ 

Hfat\91'5 K = o.cs:'ci' + o.G>ci' It/lo + o.@o Mt/Mo + o.klo Et/Eo + o.G>o Ft/Fo 
'II 

m.® .:!TL!N1'Vl1.:i PRIME COAT , TACK COAT , SEAL COAT 

K = o.mo + o.cs:'o At/Ao + o.klo Et/Eo + o.®o Ft/Fo 

m.ID .:!1'UN1'Vl1'3 SURFACE TREATMENT , SLURRY SEAL 

K = o.mo + o.@o Mt/Mo + o.mo At/Ao + o.IDo Et/Eo + o.@o Ft/Fo 

m.m.:11'UN1'Vl1'3 ASPHALTIC CONCRETE , PENETRATION MACADAM 

K = o.mo + o.@o Mt/Mo + o.cs:'o At/Ao + o.®o Et/Eo + o.@o Ft/Fo 

m.<i:' .:11'UN1'1'U'Ufla'Unj\9l bli'l'i3.J b 'Vl~n Vim CJfi\1~1ti'W'Ufle:J'Uf1~\91~1 -if b?l~m VI~ n zj\l'IJ-;i~ne:iu ~1 CJ 

\9l~bbm\lb'V!~f1b~'UV!~e:J\9l~bbm\lm~b'V!~nn'11b~eJlJ~~ (WELDED STEEL WIRE FABRIC) b'V!~m~e:iCJ(DOWEL 
BAR) b'V!~n~~ (DEFORMED TIE BAR) bb(;l~';je:JCJ~e:J~1\I 1 (JOINT) ~\ld1VfmnCJfl11lJ';i'JlJtl\lbb~'U~'U 
fle:J'Uf1~\9lb6'1~lJb'V!~f1'U~b1rufle:J6'1~'W1'U (R.C. BRIDGE APPROACH) ~1CJ 

tifa\91'5 K = o. mo + o.@o It/lo + o.mci' Ct/Co + o.@o Mt/Mo + o.@ci' SVSo 
'II 



- rrJ -

I t' .ct Q ~ 10.I Cf I .::::i ~ ~ 
m.ct' \11\.!'Vle:J'a~'U1a\.!1fle:J\.!n'alil bi'l'a:W b 'Vli;imbi;i~\11\.!'Ue:JWn Vlln CJf;M 'V1€lfl€l'U fl1(91bG'f1:1.J b VI~ fl 

?1°1V1-r'tH1'U1~'U1ml1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \11'U11\11~'1J1CJtl1 
.:=::ii~~ .::::i ~ ~ ~ .<:::., ~IQ.I 

flffl.J fl1(91 b?l1:1.J b VI~ fl \11'U\911\9lfl€l'U fl1(91 b?l1:1.J b VI~ fl11\11~'1J1CJ'W1bb~~'IJ1b 1Ul~1\9lfl€l?l~W1'U 11:1.J'Vl\l\11'1.J'U€l'Wfl 

fleJ'W fl1(91 b?1'1:1.Jb VI~ fl bb~~\11'Wfl€l'Wfl1(91 b?1'1:1.Jb Vl~fl~u~:iht.J bb 'IJ'U bb~~Gl'fl~ru~.:i1ufl~1CJfl~.:iilu b "liu .:i1utl€l~fl 
" 

(MANHOLD) vieJ{€JtJ?l1CJ1Vl1iai'wVi vJ€J~€JCJ?l1CJ1vJvh bU'lJ~'W 

1.Umlil-a K = o.mct' + o.1€Jo It/lo + o.@ct' Ct/Co + o.®ct' Mt/Mo + o.@ct' St/So 

m. b \11\.! bfl1\li'l~1\lfle:J'Wn'ilil bi'l~:W b 'Vl~mbi;i::\11\.! b ~e>'Wn'l.!lil~\I Vl:l.l1CJ ti.:i G'l~W1'Ufl€l'Wfl~(91 bG'f '1:1.l 

b Vl~fl bfl1\1?1~1\1~1'LI11flfl€l'W fl~(91 b?l~:l.l b VI~ flfl€1G'l~W1'W (R.C. BEARING UNIT) vt€l b VI~ CJ:l.lfl€l'Wfl~(91 b?l~:l.l 
"" 

bVl~fl (R.C. BOX CUL VERT) Vlm1.:itl1 bfl1\1?1~1\lfl€l'Wfl~m?l~:l.J b Vl~fl b ~€1'1.Jtl't.J\91~\lfleJ'Wfl~\91 b?l'1:1.l b Vl~fl vh 

1-Hm!il-a K = o.mo + o.@o It/lo + o.@ct' Ct/Co + o.lflo Mt/Mo + o.1£lct' St/So 

m.rrJ \11\.! bfl1\li'l~1\lb VI~ n Vl:l.!1 CJ ti.:i ?1~w1u b VI~ flci'1V1fo fl'Ub~'U.rr1:1.Jf;l'U'U bfl1\I b'Vf~ flci'1V1fu ~ \91 ~" 
u1CJ"l111"il1"1Ji1 \91 bb 'tlTW 6'f" b?f 11 vJ¥11bb1 \16'1 .:i b?11ivi CJ b?f 1tVJ1~ 1'31tl VJ1eJ.:i1u 11°11 .:i b VJ~ n~u ~ :UGY n~ru ~ 

" " ' 
fl~1CJfl~\ltl'U bb~hi11:1.Jti\l\11'1.J~\91~\lb6'11 bfl'a\lb Vl~fl6'11CJ?i\l"IJ€1\lfn11 v.J.W1~1CJt!-J~(91 bb vi.:ith~b 'Vll3!1 'V1CJ 

1-Nmlil-a K = o.1£lct' + o.@o It/lo + o.oct' Ct/Co + o.lflo Mt/Mo + o.cro St/So 

er.er \11'1..!fle:J'l.!n'ilil l3.i11:w b Vl~mbi;i~Fteiun~lillil1lilfli;ie>\I Vim CJfi.:i .:i1'U fleJ'LI fl~\91 bG'l~m VI~ fl~Vi'fl6i1'LI 
"lleJ\I b VI~ n€leJ n:l.l 1 bbCJ nr11u1ru~1.:iV11 n'tl eJ\1\11'1.Ji:.l 1 CJ VJ1.:i1~u 1CJtl1~u Vl~eJeJ 1fl1161l~'l.J 1~'V11uu 1~ n eJ'IJ'tl€l .:i 
d d.aiicv I .ct V I I~ 

b "IJ€l'LI 61i\1:1.JG'lruru1 bbCJ n'<\11 muw1~.:i1'UfleJ'W fl1\91\91\lnm1 b 'V11'W'W 
v v 

1.Ua\il-a K = o.cro + o.@ct' It/lo + o.1£lct' Ct/Co + o.l!Jo Mt/Mo .. 
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K = ESCALATION FACTOR 

It = ~"lfil11f11~u'itnfli11 tl"IJei-:itl-a~b 'VIA 1 m~ei'Ll~a-:i-:i1'L!bbliifil~-:i1fl 
lo = ~'YJU~1fl1~'li~1.nfli11 tl"llei-:itl-a~b'Vlfl 1m~v'L!~bU\916lfv-:itl1::n1~~1fl1 
ct = ~"lfil11fl1~b:1.1'Lll'i 1m~ei'L!~a-:i-:i1'L!bbliifil::-:i1~ 
Co = ~"lfU11fl1~b:t.J'Lll'i 1m~v'L!~bU~6lfv-:itl1::n1~11fl1 
Mt = ~"lfil11fl11'a~rieia~1-:i (l.~1111bV1~mbfil::~b:1.1'L!l'i) L'L!b~v'L!~a-:i-:i1'L!bbliifil::-:i1~ 
Mo = ~'lfii':i1A11'aflrieia~1'l<'l3.i':i1:1JbV1~mLfil::~L:1Ju~)tuL~eiuviLtlfl~ei'l'l.h~n1191':i1m • 
st = ~"lfil11fl1LV1~n L'L!b~v'Ll~a-:i-:i1mbliifil~-:i1~ 
So = ~"lfil11fl1bV1~n 1m~ei'L!~btl\916lfv-:itl1::n1fl11fl1 
Gt = ~"lfil11fl1bV1~mbN'Llb~vu~Nil1P1 L'L!tl-a::b'Vlfl L'Llb~v'L!~a-:i-:i1mbliifil::-:i1~ 
Go = ~"lfU11fl1bbN'L!L Vl~m~vu~Nil!Pl L 'L!tl-a::b 'Vlf! 1 m~ei'L!~ bU~6lfei-:itl1~n1~11fl1 
At = ~"lfil11f11LLeiawfilvi L'Llb~v'L!~a-:i-:i1'L!bbliifil~-:i1fl 
Ao = ~"lfil11f11Lrnawfilvi 1m~v'L!~bU~6lfv-:itl1~n1~11f11 
Et = ~"lfil11f11Lfl~ei-:i:5'n1ufil~u~.nru'1 L'L!b~v'L!~a-:i-:i1mLliifil~-:i1fl 
Eo = ~"lfU11fl1bfl~v-:i:5'mLbfil~'l.J'i.0ru'1 1m~v'L!~Lll\916lff!-:Jtl-a~n'J\9111fl1 
Ft = ~"lfil11fl1tl13J'L!~b6lffil'Vl~mj1 1m~ei'L!~a-:i-:i1mbliifil~-:i1~ 
Fo = ~"lfil11fl1tl13J'L!~b6lffil'Vl:1J'L!Lj1 L'L!b~v'L!~bU~6lfv-:itl1~n1~11fl1 • 
A Ct = ~"lfil11fl1'Viei~b:1J'Ll1P1i.v~'Ll L 'L!b~v'L!~a-:i-:i1'L!Lbliifil::-:i1~ 

= ~"lfil11f11'Viv~b:1J'L!!PltV~'L! 1m~v'L!~bU~6lfv-:itl1~n1fl11fl1 A Co 

PVCt = ~"lfil11fl1'Viei PVC 1m~ei'L!~a-:i-:iT1mliifil~-:i1fl 
PVCo 

GI Pt 

GI Po 

PEt 

= ~"lfil11f11'Viei PVC 1m~ei'L!~Ltl\916lfv-:itl1::n1~11fl1 
= ~"lfU11fl1'Viv m~nei1ua-:in::a L 'IJL~v'L!~a-:i-:i1'L!Lbliifi1::-:J1~ 
= ~"lfil11fl1'VimV1~nei1ua-:in::ii 1'Llb~eiu~bu~6lfei.:itl1::n1~11fl1 
= ~"lfU11fl1'Viv HYDENSITY POLYETHYLENE 1m~v'IJ~a.:i.:11'L!bbliifil::.:J'J~ 

PEo = ~"lfU11fl1'Viv HYDENSITY POLYETHYLENE 1'Llb~v'IJ~LU\916lfv'ltl-a~n'J\9111fl1 
wt = ~"lfil-a1f11a1v1v.Jvh L'Llb~v'L!~a.:i.:i1mbliifil~-:i1~ 
wo = ~"lfil11f11a1v 1 'V.Jw1 1 m~ei'L!~ bU~6lfei.:itl-a::n1~11fl1 
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(9). nT~A'1mruV11fi1 K "il1rn1~1 m~6"m~ru~-:11'U,1'U., 1V1i.-U~1b~'lllii''lfi111f11-Ja\91ne:ia~1-:i'lleN 
" I ' 

m~'Vl11-:iw1ru'1f6 b\91tJ 1 <ff~1'U'lle:J-:IU l!'l<fmo bU'Ubntu6Vlb 'Uf1111°i'1'Udru 
"' 

®. m1io\'1mruV11fi1 K li11V1-rumru~iJ-:11'Une:ia~1-:1V1mt1tJ1~b.n'Vl11~e:it11'LI61'n1ru1b~mn'U"il~~e:i-:i \J o~ ., 

bbtl n fl1 ne:i a~1-:I bb~~~tl1~ b.f)'VI 1 ~'11\91 b "il'Um~6" n~ru~'lle:J-:l-:11'U,1'U bb~~ 1 ~ae:i \91 fl~ e:i-:inua ~1~1~ 
" 

n1V1'U\9111 

Q'l. f111A1'UdtlJ'Vl1fl1 K n1'Vl'U\911'Vli.<ff'Vll'IUtJ~ Q1 1'1'1bb'Vl'll-:!'Vln~'U~e:J'U b\91t1hJiJm1u\91bl'!~bb~~ 
' 

n1V1'U\911 Vfvl1b~'lla~w'U6 Cb u~tiub Vitiu) 1 Vf b D'U~~li11b ~"ilrie:i'U bb~1~-:ii.'h~~6"wm t1~runu!?l1 b~'llfl\I~ 
V CV Q.I If t 

'Vl'U1b~'ll?l~W'U5'U'U 

cs:. 1Vf'i'i"il11ru1b~'Ub-W~V11e:i~\9111fl1fi1-:11'U "il1m1fl1~tr-ru..ij1.rvharuru1~n~\lnutl11..ij1-:i b~e:if11 K 
'U QI QI 'U 

~1~\j~1a1'Vlfo\11'Urle:J6'111\l,1'U 1 1 'Ub~e:J'U~6'l-:i~e:i'U\11'UiJfi1 b tl~tJ'Ubb tl~\11 U"il1nf11 K 1 'Ub~e:J'UbU\91"1!fl-:I 
tl1~m\9111fl1~1nn11 cs:% ~'U1tl b\91t1U1buw1~6'!1'U~bn'U cs:% mf\'1'U1rut1-rrn.W~V11e:i~\91f11-:11'Ubb~'dbb~ 
mrucb\91tihlfi\91 CS:% bb1n1Vf) 

ir. 1'Umru~~-ru~1-:i h.la1m1rivl1m1rie:ia11-:11 Vlbb~1b?1~"il ~1~1~t1~nm1'Liaqiqi1 'l\91mll'Um1~~\91 
'lle:i-:itr-ru..ij1-:i f11 K m~a~1\911-:i ., ~"il~'l11m1-tll'Um1A'1'U1ruf11-:11'U 1m-Uf11 K 'lle:i-:ib~e:i'Ua\91Vi'1t1 

'U cu I q 

m~mt1aruru1 V11e:if11 K 'lle:J-:!b~e:J'U~a-:i~e:irn1'U"il~\I bb~1bb~11f11 K !?l11\91"i!~iJf11ue:it1d1 ' ., ., 
ti. m1~1m~'Ubb~~~·n\91 1 ~~1t1f11~1-:i -:11'U~~-ru~1-:i'Vh 1~bb~~~-:11\91 ~1~aqiqi1 hJnei'Ua1'U 

f11-:11'Ub .W~V1°1e:if11-:11'U~\91~-:i ~-:i"il~l°i'1m ru 1~~ m~e:i'VI 11u!ii''lfi111 fl11a\91 ri e:ia11-:i ~\1'111mf11m ruV11 f11 K 

'lJe:i-:i b~e:i'U~a-:i~e:irn1m1\91,1'U 1 b ll'U~ bb 'll'Ue:i'Ubb~1 b~e:if11mrub~'Ub .W~ 1~ Vf'lle:i'Vl1m1~~n~-:i b~e:i-:im1b~'U 
nu611un-:iutl1~mru 

v ,,, " 
~11"il1\I 
" 

('U1tll'!111~ 
' 

fi'll'LI1w'U6) 
" 

(mm~ 
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