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b~'U r-11{] 1\lci1 \IVIU1J'U fi'W"il 1 n~-r'IJ {]1\IVl~elU\I fl'IJ beJ1"il1 f1Vl6" n'l.J1~ tl'U m1-r'IJ b~'U ri1~1\la1\lVIU11~~'UVi 
" ' 

ct.~ bdel~11{]1\lb~~n~el\I ~-r'U~1\l~el\lbb6'1\9l\IV16"n311'Um11i~1m~'Llri1~1\lci1\IV1U1 biiJer~~"iltl11 
1~bll'W 1 'IJ~1ii-1i'el ct.® n1ti1 'Ufl1Vl'U\9l ®ct (~'IJVl1) 1'U tl''Ui;1'\9l"il1f11'W 1~-r'U bb~\lbll'UV1u-:i~e:i"il1fl~11-.il1\I V11n~-r'IJ-.il1-:i 
1~m"il bb6'1\9l\IV16"nlii1'U~\lnci11 n1ti1 'Un1Vl'U\9l @ct (~'IJVl1) 1'U ~11{]1\lm"il b~tim~'Uri1~1\la1\IV1u1fi'U"il1ner-r'IJ-.il1\I 

~ " " 
Vl~elu-:ifi''U bel1"il1 nV16" n'IJ 1~ n'W m1-r'IJ b~'W fi1{] 1\lci1\IV1U 11~~'WVi 

ct.Q1 (n) (g/7'jlff'IJscycy'J'~LVU;f']FJ']~eJ'jl/U'JCJ) 
1'Wfl11~1CJb~'Url1{]1~1Vlbbrl~-r'IJ{]1\lmiJ-1Jel cs:'. (n) er-J1{]1\l"il~vrm~'Url1{]1\l 1'Ubb~G1~b~eJ'Ub~eJ 

qj I \J iJ' ii 

"tl\911-lifi'Llb~'Ufi1{]1\lci1\IV1U1 H"il1'U1'U~eltJG1~ ____ ~_Q __ (~_~JJ} _____ "ll el\llil1'W 1 'U b~'U fi1{]1\l 1 'U bb~ G1 ~ b~ el 'LI ~ \IU "il'U fl11 

lil1'U1m~'W~Vi'n 11'"il~m'IJ~1ii"il1'W1m~'Lifi1{]1-:ici1-:iV1u1~~-r'IJ{]1\11~-r'IJ 1 'l.J bb~1 ti m1''Wfi1{]1\lb~el'W6'1\91Vi'1ti"il~vrn 11 
" q 

b ll'Wlil'1'U1'U b vl1O'IJIii'1'U1'U b~'U fh{f 1\lci1 \IVIU1~ b VI~ eJ~\IVlil \9l 

ct.Q1 ("ll) M1'jl/fVscycy7~LVUnFJ1mJJ7'J'JJJ) 
1 'Llm1~1m~'Llfi1{]1\l1Vlbbti~-r'IJ{f1\lmii-1i'e:i cs:'. ("ll) ~11{]1-:i"il~vtm~'Llfi1{]1-:i1 'Ubb~G1~-:J1\9l 

" " 
b~el"11\9l 1-tlfi'Wb~'Wri1{]1\lci1\IV1U1111il1'U1'U~eJtJ~~-------------=------L--:--J "ll el-:JliJ1'U1'U b~'U fi1{]1-:i 1 'W bb~ ~ ~\11 \9l"il'U fl11 

lil1u1'Ub~'U~Vi'n H-;u~ri1'1J ~1iilil'1'UTu b~'Uri1{]1\lci1\IV1u1~er-r'IJ{]1\l 1~-r'IJ 1 u bb6"1 tim 1''LI~1{]1\l-:i1\9l6'1\9lVl1ti"iJ~Vi'n H b ll'U 
" q 

0 ICVO .:::).Ii/' I Vd~~ 
"il 1'U1'U b '\111 f1'U "il1'UTU b-:J'U f11"il1\IG11-:JVl'W1'Vl b VI~ el'Vl\lVlil \9l 

ct.cs:'. b~'U lil1'U1'LI1\9l 1 n mii~ er-r'IJ {]1\l"il ~~ e:i\1~1 ti1 VI bbn ~11{]1\l b~el"lf 11~V1dV1~el b~ el"tl\911-tl 
" " 

ri11ii-r'IJ ~ \91~1\11 ~1ii~ru ru1 ~11{]1-:i"il ~vr n bm "il1 n b~'Ufi1{]1-:i-:i1 \9l~"il ~~1ti1VIbbn~-r'IJ{]1\1 nel'LI~"il ~Vi'n"tl\911-tlfi'LI b~'LI 
QI QI 'U 'U 

I i.I I ii' 

ri1"il1\lm\IV1'U1 

ct.ct 1 'Wmru~i'im1'1Jelm~ n~ruru1 V11n b~'U~1~1'1ci'NV1u1~ bVl~mfi'LI n11"if 1'U1'Ub~'U~ ~-r'IJ{f 1\l 
"" " 

"il~hH'UVl6"\l"il1f1Vlf1"11\9l 1m 'LI mru ~'Ubb6"1 ~-r'IJ{]1\l"il~~el\llii1tJ fi'LI b~'UliJ1'U1'U~ bVI~ e:iJ'U1 VI bbrl er11{]1\l i11tJ L 'U 
" " 

gi1 (b~\91) 1'U tl''Ui;1\9l-;u1n1'W1~-rrnb{]\lbll'UVIU\l~el"il1f1~11{]1\I 
" 

ct.b (n) (g/7'jlffvswr1n~Lvunm11fo'jlfU'JCJ) ., ., 

~11{]1\l-;u~ fi'UVl6" fi'l.J1~ tl'U m1-r'IJ b~'U r11{]1\lci1\IV1U 11 VI bbrl ~~'IJ{f 1\1 ~el bdel ~11{]1'11~V!n 
v '\J '\J 

b~'U~141\I Hri1'1J1il1'U1'Ub~'Url1{]1\lci1\IVIU1~1iJ-1i'el ct.Q1 (fl) bbi;l1 b 1''Llbb~1'Umru~\l~eJ1 'l.Jd ~-r'IJ{f 1\lil~'VlTI"llelfi'U 
" 

V16" fl'l.J 1~ n'W m1-r'IJ b~'W ~ 1{]1\lci1\IVIU1'\J 1\l 6'i1'U rlel'U 1~ 

(C9l) mru~-r'IJ41-:i1~11\IV16"fl'l.J1~n'Uf111-r'U b~'U~1{]1\lci1\IV1U111uu'U b~ti1 V11fl~1141\I 
" " 

1~V!rn~'W r11{]1\lci1\IV1u11 'IJ bbi;l1 ~~'IJ {] 1\li'i~vifi"llelA'LIV16" mh~ n'U m1-r'IJ b~'U ~1{)1\lci1\IV1u11u?i1'Wvi~11{)1\l1~V!n 
" '\J 

b~'LI~1{]1\lci1\IV1u11 'IJ bbi;i'1,!'U b\9ltJer-r'IJ41\l"il~~e:i\ltl1V16" mh~n'Wm1-r'IJ b~'Uri141'1ci1\IV1u1uu'IJ 1 V1~~i'iii~~1 b v11n'IJ 
" " 

b~'U~1{]1\lci1'1V1U1~b Vl~elel~ii111'11 Vlbbn~11{]1\I 
" " 

(~) mru~-ru~'1'11~11'1V16"fl'l.J1~n'Lim1-r'Ub~'Lirh41\lci1\IV1u1HV1mtJuU'U ~\lbb~~~uu'U 
i'iii~ ~1 b v11 n'U lil1'U1'U b~'LI rh{]1-:ici1\IV1u1~ ~1 {11\l"il ~ ~el-:Jvtfl 111 'Wbb~ ~~\11 \9l V11n~11\1{]1\l1~V!n b~'W ri141\lci1\IV1U 1 

" " " 
1'W\11\9l1\9lbbi;l1 ~-r. 1~ "" A'IJ,V16"mJ,1~n m1-rub~~1{)1\lci1\IV1U11'U\11\9l,!'LI1~ ~ ~ 

" f1\) . 1'~'°1\Tv~ "'JU~,nWl nt~ 
~ (i,;~:;~l IM'ftl. .• <U' :..-;;:- t:: ., ~ 

.1 w.·~il 11i'ln n v.J l9li l.-& ···~ ('U1t!f!\111\>M .!J"ll'U'lri\Jt5) 
~ ~) qi .,., .,( 

~a1u1~n1~~~1~~1~~~1~~1n~ m 



- \;) -

ct.\u ("11) M7'JllfVS'!JJ!JJ7~Lfhtnf17LVJJJTrmJ 
~11~1\l"il~fi'U'Vf'1 flth~n'U fl1'~-ru b1'U~1~ 1\lci1\l'V!u11 VI bbn ~-ru~ 1\1 ~el bneler11~1\I 1~,xfl 
\I cu v \I 

b1'U~1~1\1Hmu"il°1'U1'Ub1'U~1~1\lci1\l'V!U1\9\1~oDel ct.Q1 ("11) bb~1 b1''Ubb~b'Ufl'HU~\l~el1'1Ju ~-r'U~1\lii~'Vl5"1Jelfi'U 
'V!~ fl'tJ 1~ n'U m1-ru b1'U ~1~ 1\lci1\l'V!U1'll 1\1 ~1'Unel'U1~ 

(C9J) m&er-ru~1\111\l'Vf~fltJ1~n'Um1-ru b1'U~1~1\lci1\l'V!U111uuu b~m 'Vf1fler11~1\l 1~'1Xfl 
'U 'U 

b1'Uf11~1\1~1\IV!U11 'IJ bbi;l1 ~1'1J~1\lii~'Vl5"1Je:i~'UV!6lfltJ1~n'U m1-ru b1'U~1~1\1~1\IV!U1 b 'U~1'Uvl ~11~1\11~'\Xfl b1'U 
'U 'U 

~1~1\lci1\l'V!U11 tJ bbi;l1t!'U 11Yrn~-ru~1\l"il~~e:i\ltl1111'1 fl'tJ1~n'Ufl111'u b~'U~1~1\lci1\1111u1u'\Ju 1111~ vlii~f;l~1b vl1nu 
'U 'U 

b1'Uri1~1\lci1\l'V!u1v1b'V!~elel~m11\l1 vrbbner11~1\I 
'U 'U ' 

(®) m&er-ru~1\l 1~11\l'V!~ fltJ1~ n'U m1-ru b1'U ~1~1\lci1\l'V!U111111(;11 CJutJ'll 6/i\I bb~f;l~utru 
'U 

n~(;l ~1 b vl1nu~1'U1'U b1'U ~1~1\lci1\l'V!u1vler11~ 1 \l"il ~~el\l'IXfl 111 mb~ (;l ~\11vi 'V!1fler-h•S'1\l 1#iWfl b1'U ~1~ 1\1~1\l'V!U 1 
'U 'U 'U 

b 'U\11vi 1vi bb~1 er-ru..ij1\lii~'Vl6"1lelfi'U111~fltJ1~n'Um1fo b1'U~1..ij1\1~1\l'V!u11'U\11viJ'U1#i' 
'U 

1 I Q. <SJ !V I i/Q.I ii' I V I 1/ QJ Q. 0 ii' ( ~ ) 
'Ufl11"il1Clb\l'U bVlbbfl~)'U"iJ1\lbb\9\(;l~\11vi ~11"il1\l"il~Vlflb\l'U"il1'U1'U1el CJ{;l~ ________ @Q ___________ JJ ____ . ,,.-

\I ClJ ti IV 

"llel\I b1'Llv1 ~ e:J\1~1 CJb 'U\11 viJ 'U b ~ab tJ 'U'tJ 1~ n'U~ f;l \11'U b 'U fl1ruv1b1'UtJ1~ n'U ~ f;l\11'U "il ~ 191 el\I~ fl'IX fl HVI \l~'U 
~ 16 I .di O Q.J CV d ~ I I .di 0 0 Q..I Q.J 

b~ m m1 ______ ~ ___ .bvi el:Y.- ( 6'f 1Vl1'll 6'f qJ qJ1'Vl b ll'U 11fl1 \9\ eJ'V!'U1 CJ) 'V!1el "il 1'U1 'U ______________ _.: ____________ 'LI 1'Vl ( 6'f 1'V!1'll6'1 qJ qJ1 

vl b 1J'U111"11 b Vl~111~) ~Hu~1\15J~V15v1 "il~"llei b1'UtJ1 ~n'U ~{;l\11'Ufi'U 1vitJ ~-ru..ij1\l"il~~e:i\111\l'Vf'Ll\l~e:i~1tJ1~ n'Ll"lle:J\I 
'U 'U 

u'U11"111 zj\le:ielfl 1viCJu'U11"111mCJ 1 'LltJ1~b 'VlP1 m11\IH~aer11~1\lb ~m tl'U'Vl'1fltJ1~n'Ubb'Vl'Un1~ 
'U 

er11~1\l"il~fi'Ub1'U\J)~tl'U~{;l\11'U bbf;l~/'V!~el'V!i!\l~eJ~1'tJ'a~tl'U"1Je:J\15'U1fl1)~\lm'l11\9\1m11fl'Vl~\I 
'U 

1 Vf bbtl ~-r'U ~1\l'W~el~ tl'U fl1)~ 1 CJ b1'U\11 vi6'f viVf 1 CJ 
'U • 

.yjeJ rd en> n1vrcu~L1a1LLa1u:1~1i1LLa::~V1fi'UB.:iN-:i1:ij1.:i1·t.in1,ueim~naruru1 'U ., ., 

i11 CJ b 'U n1'V!'U vi ______________ .:-_______________ ( __________________ : _______________ J 1'Ll 'W'ut1 ~"il1 fl1'Uf;l\l'U1~ b 'U G1qJ qJ1 

~-ru~1\l"il~~el\lb6'f'Uel bb~'U\11'U1 vrb ll'Uv1'We:i 1"il bbner11..ij1\I 1viCJ bb6'1~\ltl\l~'U\9\el'U"llel\lfl11v11\11'Ubbf;l~n1Vl'U~ b 1m 
'U 'U 

vl191el\lb m 'Um1v11\11'U'V!~fl~1\1 1 1 vrbb"'1b6'f~"il 
~fo ~1\1191 e:J\I b~~v11\11'Uvl-ru ~1\lm CJ 1 'U fi1'Vf'U vi __________ : ___________ ( ____________ : ___________ ) 1'Ll -Wu t1vi"il1 fl 

1'Llvl1#i'-ru'V!'Ll\l~el bb..ij\11 vrb~~\11'U bbr;'l~"il~~ eNvl1\11'U 1 Vlbb~1 b6'f ~"ili11CJ b 'Utl1'V!'U~ _______ _.: ________ _(__ ___________ : __________ J 1'Ll 

'W'ut1~"il1 fl1'Llv11#i'-ru'V!'Ll\l~e:i bb ..ij,:i ~.:i fl~ 11J'U 

t;l1 ~-ru-.5'1.:im#i' b6'f'U el bb~'U'l1'U 'V!~am#i'r;'t'liiffvl1.:i1'Ui11 CJ b 'U n1'V!'U ~ nm'Vl~eJ 1~6'f 1m'ativl1\11'U 1 Vf 
bb~1b6'f~"il\9\1~n1'Vf'Uvib1(;11 Vl~e:i:Ub 'Vf\911Vfbzje:i1#i'11~-ru..ij1.:i hl6'11m1tiv11.:i1'U 1Vfbb~1b6'f~"ili11CJ1'Ufi1Vl'Uvib1m'Vl~el 

• 'U 

"il~ bb"'1b6'1~"ilci 1-ll1 bfl'U fl11n1Vl'Uvi b 1m Vl~el ~-ru-.5' 1.:iv11~~G1ruru1-if el 1vi.LJel'Vl~ .:i Vl~ei \9\ fl b ll'U~tifl~Vtfl~'Vl-r'W ~ 
'U QI QI \I 'U 

b~~"1J1~ Vl~el\9\flbll'Uer"'~(;'j~(;'t1CJ Vl~elb~flbuCJ1~tJnu~m~l°l1~.:i"1Ja\lflru~m1~m1m1"il-ru~6'f~Vl~aerfl1uflm1'U 
'U d.J , cu q 

Vl~eJ'U ~~'VlvltJ~ fl~1zj.:i 1~1''ll~e:J'U eJ 1'U 1"il "il 1fler11~1'1 ~11..ij 1.:iii~'Vl5vl "il~'U eJ fl b~ fl G1 ru ru1-d1#i' bbr;'t ~n~'Vl5-.5' 1'1 ~-r'U ~1'1 
\I ClJ QI <V 'U 

11CJ1 Vl~ b-ii'1v11.:i1'U"1Ja.:ii:J-ru..ij1.:i1Vfr;'tci1\l1 tJ1#i'~1 CJ m11 -ll~'Vl5'llelfl b~flG1ruru1J'U 1~m~'Vl'll ~'Vl5"1la.:i~11..ij1.:ivl"il~ 
'U , QI (I.I 'U 

d ii I Q VQJ V 

b 1CJfl)el\lfl1 b6'f CJ'Vl1 CJ"il1fl~1'U"il1'1 
'U 

m1vl ~11-.5'1.:i 1~ 1 off?l'Vl5b~ fl61 ru ru1~.:i fl~11-li1.:i l91'UJ'U 1~ b iJ'U b Vl\911 Vf ~-ru-.5'1.:i~'U "il1flfl11~-ru ~ ~ 
'U Ill/ Q.I q 'U 



- g]) -

ifo flll C "ll) n1'Vi'l.l~b 1f;l1bbtl1b~jlilbbf;l::~'Vlfi"lle:i.:i~11'<il1.:itum'j'lJeJm~n~qiqp 
!l/Q.J 21 9.1 ..::: 0 .d v !lJ 1 Q.I d .::!I .c=t, 

e..i <;i'U "il1.:J ~ eN b 1:W'Vl1.:J1'W'V11'U "il 1.:J.fl1 CJ 'W1'W'Vl ____ .ffiQ ___ . _ b~eJ'W __ . __ ~-'lrl:\!D.1~1L ... 'V'l .131. ____ . ~-~~~- ..... 
" 

., 0 'l ., ., .. "" .. 'l ., d "" "" 131 \v~bb 
bb~ ~"il ~ ~ eJ.:J'Vl 1.:J1'W b VI bbm b6'l1"il'U 1'U 1 tu.fl1 CJ b 'W1'W'Vl ......... ~.t9S ....... b~eJ'W ________ i.!'.UJ.flJL _______ 'V'I. ·-----------------------· 

" t11~fo41.:iil1\?i'~.:ii1av11.:i1'WmCJ 1 'Wn1V1'W~nm Vl~a 1116'l1:w11t1v11.:i1'W 1 Vlbb~1b6'l~"il~1:wnTvt'Wm1~1 Vl~aiib VI~ 1 VI 
" 

b ~a 11?111~-r'U41.:i 1116'l1m1t1v11.:i1'W 1 Vlbb~1b6'l~"il.fl1CJ 1'Wn1V1'W~b1m Vl~e:i"il~ bb~1 b6'l~"il6l1-tl'1bn'Wn11n1V1'W1nb1~1V1~e:i 
" ~-r'U~1.:iv11~ ~~ ruru 1-ii'e:i 11n-ii' e:iV1ti.:i Vl~e:i ~ n b ll'W~ ti ff~vt n,;'Vl-r'V'I tl b~~'IJ1~ Vl~a ~ n b lJ'W~ ~:w~~~1 CJVl~e:J b ~muCJ 111 

'lJ QJ QJ cu 'lJ \I 

LJf1u~~1:wl"l1i.:i"1Ja.:i1"1ru~fwa:wm1~11"il-r'U~6'l~V1~a~m'Ul"l:w.:i1'WV1~e:i'U~~'Vl~'Li~m~1zj.:i11?1-r'U:wa'Ue11'W1"il"il1n 
d.J 'I 'U 'I 

~1141.:i ~1141.:i iiii'Vl5~"il~'Uam~ nl.'1 ruruTd\#1 bb~ ~iiii'Vl541.:ierf'U41.:i';i1CJ 1 Vl11b-ii'1v11.:i1'W'IJe:i.:i~-r'U41.:i1Vl~6l1.:i1 'Li cu 'U QJ QJ cu 'll 'I 

1?11 CJ m11 iii'Vl5'Ua n b~nl.'1ruru1tT'W 111m~'Vl'Uii'V15'1Je:J.:Jer1141.:i~"il ~ b~CJn~a.:il°J1b~CJV11CJ"il1 nerf'U41.:i 
cu QJ 'lJ 'U 

f11';j~ ~1141-:J 1111 iii'Vl5b~ nl.'1ruru1~.:inr;l 11-if 1.:i ~'W 111bll'WbVI~1 VI erf 'U41.:i.W'W "il 1 n l"l11:W f'U ~ ~ cu QJ QJ' 'I 'U 

bda.:J1'W bb~1 b6'l~"il'U~'U';itU bb~~er1141.:i1~f'U:WeJ'U.:J1'W"il1f1~f'U41.:iV1~eJ"il1nerf'U41.:J11CJ1 Vl11 
'U 'U 'lJ 'U 

1 'Wmruvliim1'Uam~ nl.'1ruru1m:w-if a g]) V11niib V1~61l'1';i~'Un'V'l~a.:iV1~m~CJV11mn~~'W"il1nm1~1.:id .fl1CJ1 'Wn1Vl'W~ 
QJ QJ 'l 'I 

______ .m_(~J~) .... jL ______ -: ________ t __________ ~---------J b~a'W 1!'U~~"il1n1'Wvl1~f'U:wa'U.:i1'W~.:in~11 zj.:i1"111:w"ll'11~'Un'V'l~a.:i 
Vl~a b~ CJV11 CJtT 'W bn ~"il 1n1"111:w'U n'V'I ~a.:i'IJa .:i~-r'U 41.:ieY'W bn ~"il 1 n m11i16'l ~~111t1n~a.:1V1~av1111111 b~CJ 'U ~a CJ Vl~a 

" . " 
v111llt1n~mm:w:w1~1\11'Wbb v!.:iV1~n1"l11 ~f'U41.:i"il~~ei.:i~'Uv11m';ibbm 'IJ 1VIbll'Wvlb~CJ'U~aCJ1~CJ 111-tlni1 1~CJ~1141.:i 

'lJ d.B 'lJ cu 

111~a.:iaam~'W 1~11 'Wm';id~.:ii'W V11n~f'U41.:i 111m~v11m1~.:in~11.fl1CJ 1 'Wn1Vl'W~----®-~_ (_B_\JJ1JL._1'W ir'U~~"il1n 
1''Wm#i'f'U bb "5'.:i b ll'UV11!.:i~a"il1ner11"5'1.:iV1~a biv11m1bbm 'IJ 1Vlt1n~a.:ib~CJ'U~aCJ.fl1CJ1'Wb1~1~~11"5'1.:in1V1'W~ 1 Vl~1141.:i 

'lJ 'U 'lJ 'lJ 

ilii'Vl5vl"iJ~v11m';itT'Wba.:iV1~a~1.:ier~'W 1 Vfv11.:i1'WtT'W 1~ CJ ~f'U"5'1.:i~mb tl'Were:ianl°i11 -tl~1CJ ba.:i~.:ii'W 
" " " 

1 'Wmrub ~.:i~1'U"ii'1bll'W~ei.:i~'U bbm'IJbV1~6l111~'Un'V'1~a.:iV1~e:ib~CJV11CJ 1~CJb ~1 bb~~1lim"il1a 1 V1erf'U"5'1.:i . . " 
bbm 'IJ 1 'W';i~ CJ~ n'G'11vl n1V1'W~ 11~1:w11';i1"1V1ti.:i11?1 ~1141.:iilii'Vlfib .if 1~ ~m1 bbm 'IJ b V1~6l111~'Un'V'l~a.:iV1~a b~ CJV11CJtTma.:i " . . 
Vl~ei41-:ier~'W 1 V161la:w bb 61l:W 1"111:w6l111~'U f1'V'l~a.:JVl~a b~ CJVl1 CJ 1~ CJ erf 'U41.:i~ a.:i-r'U ~ ~"l!a'U6l111~1°111 otl~1 CJ~.:JVl:W ~ 

" . " 
f11';j~er11"5'1.:iv11m11!ma.:i V1~a"5'1.:i~~'W 1 Vfv11.:i1'WtT'Wbb'Vl'W~f'U41.:i 1llv111 VINf'U41.:1V1~~~'W"il1n 

'lJ 'lJ 'U 'U ci 
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'U 

PO = 11~1fi1..:i1'W 191 e:iV1t11 CJ~ ~f u 41..:itJ1~:w'11#\ V1~e:i11~11°11~ 1..:i..:i1m U'W..:11 ~ 
'U 'U 

zj..:J)~'U 1 n 'W«ruru1bb6i'1 bbl9imru 
' "'"' 

K = 
' ' ' 

ESCALATION FACTOR V!Vlnv1'1c.i er % bilB~B..:Jb'W:wfi1..:i1'W'Vl~B 
' ' 

'U1nb~l.I ci'. % b~B~B..:Jb~CJnfl1..:11'1..!fi'IJ 



- er -

d 
'Vl111~'VI G> ~1'1Jil1fl1"a 

.:i1ue.i1f11~ V1:W1EJ5.:i~1enri11 b°1l'U ~v11rn1 h.:ib~EJ'U h.:i·vw1u1i;i 'V!ei~n ~~n V1ei'lJ1~~:w 
eJ\9).J~'U'Vl{ ~:Wb'Ub611EJ:w 611~11ml1 h.:imV111 ri~.:i161~ h-N1'U ~1 bll'U~'U bbi;i~1~'Vli11EJri11m1:w5.:i 

q 

@).@) 1 vlvh bbi;i~mri11u11"ilufi.:i611EJ l:wwi\'1V1t11EJ bb~1ih1:wfi.:iV1~ei bb 'lJi;i.:ibbi;i~1~uu 1vlvhn1EJ1 mf~rn;u 

@). ~ 'l.J1~'lJ16lleJ.:JeJ1fl11'U":i":i"il'Ufi.:JvleJ b:WWiJ1'Vlii1EJ bb~ bl.h1:w5.:i":i~'U'U'lJ":i~'lJ1.f11EJ 1'U'U~b1tu 

@).bf\ 1~LJ'UvlaV1~a1~uu611EJ~1.:i 61 ~&i~'V!~a~.:m~1'U?l1'U°lla.:imri11 b°1l'U v!a'l.J-rLJmm~ v1an161l 

611EJ1 vl~16'11V1-rubri~ei.:i'l.J-rumrn~ 611EJ~a~1 °1l;l°1 
v v 
0 ~ 0 

@).cg:'. 'Vl1.:J":i~'U1EJ'U16ll€l.:JeJ1fl11"iJ'U(l.:J'Vl1.:J":i~'IJ1EJ'U1.f11EJ'U€lfl 

@).er. 6'11'U'l.Jwnei'Uvilif 1bllt.16'11vr~'U m fl11 bu'V'l1~6'11t.1v1&1~ numri111~ EJ~ei.:i61~1.:ivr~ei'l.J1~nei'U'V'l~a:w 
nLJn11nei61~1.:imri11 bb~hl11:wfi.:ibri~ei.:i~mvr~mri~ei.:iiieini;ivitl'1m'l.Jwneiu'V!~ei &i~~.:i b"llt.1 ~vlv'i bri~ei.:i 

~ ~ d ~ .d alQJ QJ 

fleJ:W'V'11b~m bfl":i€l.:JG'l'U'U1 bfl":ieJ.:Ju":i'UeJ1fl1~ 'V'l~l;l:W°1l;l°1 
'IJ 

@).b 'Vl1.:JbVl11€l'UeJ1fl11 ~'U(l:W ~'W~fl vi1.:J"il1flel1fl11 b~t.J":ieJ'Uhlbn'W m b:W~":i 

1-U~\Pl~ K = o.mcr + o.<0>&: It/lo + o.G>o Ct/Co + o.cro Mt/Mo + o.G>o St/So 

' 
m.G> -:i1ufiu 'V!mEJfi.:i rn16ll~~'U rn1~n~'W rn1u~er~~t.1 rn16ll~vrtl'1~'W rn1bn~EJu~er~~'U rn1 

q q 

~~ - tl:W'U~eJ~bbil'U bajeJ'W rii;iei.:i l°l'Wri'1ei.:i l°l'W~'Utl1 l°l'U'Vl1.:J zj.:i~ei.:i1-tl'bri~a.:i~m bri~a.:iiieini;i'lJij'U'&i 
?f 1V1-r'U fl11 tl:W~'W 1~'V!:W1 El fl11:W f;)'.:i fl11tl:W ~'U 'V!~el'Vl 11EJ'V!~ei161 ~ ~'W ~iJ fl11 fl1'U fl :w 

q q 

~ru61:w'Li&i6llei.:i1611YpX'W 61 bb'1~i1-Uein1vru~16n11tl:w 11:w~.:ii1m1u ~er~ bb il'W 1~ EJ1 •&\ri~a.:i~ m bri~ei.:iiiei ni;i 

b ~ei 1 m\91m~1~1'W~1:wvin1vr'W~ Hb "llm~m n'U.:i1'Wnei61-r1.:itl'W'Wvr~a b zj ei'W"11'1'l.J1~'Vl1'W 
"" ii ii 

~.:i\l1~11:wfi.:i.:i1'W'lJ":i~b.f1'Vl EMBANKMENT, EXCAVATION , SUBBASE ,SELECTED, 

MATERIAL, UNTREATED BASE bbl;l~ SHOULDER 

boUlil\Pl~ K = o.mo + o.G>o It/lo + o.cro Et/Eo + o.mo Ft/Fo .. 



-b-

\€1.\€1 {11u\:;m~a{I 'VlmCJfi.:i .:i1'W~'W"ll'W1~ 1 V1aji11mb~CJ.:inm ll'Woff'W 1 Vi'b ll'W1~biJCJ'U ~'W 1~1"111i1V1'W1~ 
~e:i-:im1 1~rn1mie:i.:i11.:i1~V111.:i~'W1 'Vlaj~~ bb61liI~1CJ~'W~e:JCJ V11e:im1~"1J'W1~~1.:i 1 bb6'1~'Vl11CJ1 Vi' b~ii-de:i.:111.:i 
:Wm11"11'Uf1i11"1ru?1iiu&i"1Je:i.:i1'?1~ bb6'1~:1J-De:in1V1'W~1fitJfiu&\1~CJ 1-il'bf1~e:i.:i~m bf1~e:i.:i!ie:in6'1 V11e:i bb 1.:if1'W bb6'1~ 1 Vi' 

q 't , d.J 

V1i11CJ m 1ii11iifi.:i.:i1'W~'Wv1.:i .:i1'W~'W b~CJ.:i CJ1 bb 'W1 V11e:i.:i1'W~'W1 'Vlru~:Wi;r n~ru~1"1!K1 CJ f1~.:in'W b ~m'.fo.:in'W n11 ., 

boHfllPl':i K = o.~o + 0.\€10 It/lo + 0.\€10 Mt/Mo + 0.\€10 Ft/Fo 
'II 

m.ro {11'Wb~1::':i::bu~\:;u V1i11CJfi.:i .:i1m~1~1~b'iJ~~'W~11tJ 1~CJ~'Vl1.:l"ll'WEJ1CJ 1tJ - ni;r'U tJ1~ii1ru 
1&-ibfi'W ~ fi1miil'11 CJ m 1''W.:i1m~1~1~b'iJ~e:i 1ii.:ifizj.:i~e:i.:i 1-if b'Vlf1ilf1offm1.:i . ~ 

boHfl\Pl':i K = o.~<t: + o.G><f: It/lo + o.G>o Mt/Mo + 0.\€10 Et/Eo + o.G>o Ft/Fo 
'II 

d 
'Vl111~'Vl ro {11'W'Vl1{1 

QI.® {11'Wil1'V11.:J PRIME COAT , TACK COAT , SEAL COAT 

K = o.Qlo + o.~o At/Ao+ 0.\€10 Et/Eo + o.G>o Ft/Fo 

ro.\€1.:J1'W~1'V11.:J SURFACE TREATMENT, SLURRY SEAL 

K = o.roo + o.G>o Mt/Mo+ o.Qlo At/Ao+ 0.\€10 Et/Eo + o.G>o Ft/Fo 

Ql.Q1{11'W~1'Vl1{1 ASPHALTIC CONCRETE, PENETRATION MACADAM 

K = o.Qlo + o.G>o Mt/Mo+ o.~o At/Ao+ o.G>o Et/Eo + o.@o Ft/Fo 

QI.~ .:i1u~'Hl'IJ'IJfle:i'IJn~1P1 ba'i11 b 'Vl~n V1mCJfi.:i~1t1'W'Wf1e:J'Wfl~~~1-if b?l~m 'Vl~fl zj.:itJ1~ne:i'U #11 CJ 

1'1~bbfl1.:!b'Vl~m6i'W'Vl1e:Jl'1~bbfl1.:!6'11~b'V!~flfl-.i'1bzje:JiI&i~ (WELDED STEEL WIRE FABRIC) bvt~m~e:iCJ(DOWEL 
BAR) b'Vl~fl~~ (DEFORMED TIE BAR) bb6'1~1e:JCJ~e:J~1.:! I (JOINT) ~.:itl1Vf'V1i11CJm1i111iifi.:ibbe.i'W'Vf'W 

.:::ii ~ ~ ..::::.. iJ' 

f1e:J'Wf111'1b6'11ilb'Vl6'1fl'U1b1t1.lf1e:J6'1~'1"11'W (R.C. BRIDGE APPROACH) ~1CJ 

1-HmlPl':i K = o. mo + o.G>o It/lo + o.roct: Ct/Co + o.G>o Mt/Mo + o.G>~ St/So 



-~-

I ~ .::::IQ G 1Q,/ l::f I .::::i .<::It.~ 
m.cr -:i1'Ll'Vle:J':i~'U1£J'Ll1fle>'Lln':ilil L~·nn 'Vltrn Lba~-:i1uue:iw n vrm mN 'VleJfleJ'U m~ br:tim 'V!(;l fl 

Gf1'V!~'U\l1'U1~'U1ml1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \l1'U11\l1~'U1ml1 
v v 

.::::i ..<:::tt. ~ .::::i ..<:::tt. ~ 0 ..:::.. QJ I Q..I 

fl a'U m ~ br:t-aii b V!f;l fl \l1'U wi1 wifla'U m~ br:t-am 'V!f;l m1\l1~'U1CJ'U1bbf;l~'U1b1 rum wiflar:t ~'V'l1'U 11i1V1\l\l1'U'U a'V'l fl 

fleJ'Ufl~~ br:t~iib Vl~fl bbf;l~\l1'UfleJ'Ufl~~ br:t~ii b 'V!~fl~'U~iJ1LJ bb 'U'U bb(;l~~m~ru~\l1'UfliK1CJfl~\ln'U b "ll'U \l1'UUeJ~fl , 
'U 

(MAN HOLD) via~e.JCJr:l1CJ bVliPl'V'lvl vie.i~at1r:t1t11vHh btl'U~'U 

1-if~lil':i K = o.mcr + o.mo It/lo + o.G>cr Ct/Co + o.G>cr Mt/Mo + o.G>cr St/So 

m.b -:i1ulF1-:i-:i~~1-:iF1e:iun11ilL~~11L'Vl~mLa~-:i1uL~e:iunulil~-:i mnCJt'i\l r:t~'V'l1'Ufla'Ufl1~br:t~ii 
b'Vl~fl bfl1\lr:l~1\l:01'U11flf1€l'Ufl~~br:l~mvr~flflelr:!~'V'l1'U (R.C. BEARING UNIT) vimvr~CJilflel'Ufl~~br:t~ii 

"" 
b'V!~fl (R.C. BOX CULVERT) vratr\ltl11fl1\lr:l~1\lfl€J'Ufl~~br:l~ilb'V!~fl bzj€J'Ufl'U~~\lfleJ'Ufl~~br:t~m'Vl~fl vh 

lclf~lil':i K = o.mo + o.G>o It/lo + o.G>cr Ct/Co + o.klo Mt/Mo + o.mcr St/So .. 

1-if~lil':i K = o.m~ + o.G>o It/lo + o.o~ Ct/Co + o.mo Mt/Mo + o.~o St/So 

~.er -:i1uF1e:iun11ilhh1:wL'Vl~mLi;i~F1e:i'Lln11ilvi1vifli;ie:i-:i VJ:W1CJt'i'l \l1'Wfl€J'Wfl~~b6'l~:Wb'Vl~fl~Vln6'11u 

61.1 a\l b VJ~ fl a a mn bbCJ flrl1'U1ru~1\lvr1 fl61.1€J\l\l1'U ~1CJ Vl1\l1~'U1ml16"'U vr~e.imfl11"llf;l'\J 1~vi1'U LJ 1~ fleJ'U61.leJ\l 
d ..J.i:::i1v I .::::icv I I~ 

b 61.leJ'U 61!\lilr:ttyqi1 bbCJfl~1CJ bu'V'l1~\l1'Wfl€J'Um~wi\lfl{;l11 b Vl1'W'W 

lcli~lil':i K = o.~o + o.G>cr It/lo + o.mcr Ct/Co + o.mo Mt/Mo 



K = 
It = 
lo = 
Ct = 
Co = 
Mt = 
Mo = 
St = 
So = 
Gt = 
Go = 
At = 
Ao = 
Et = 
Eo = 
Ft = 
Fo = 
A Ct = 
A Co = 
PVCt = 
PVCo = 
GI Pt = 
GI Po = 
PEt = 
PEo = 
Wt = 
Wo = 

-~-

ESCALATION FACTOR 

i'lfil11fl1N'U1'ltlfl~11 tl"1Je:i.:it11::b 'VIA b '1Jb~e:i'IJ~a.:i.:i1'1Jbbvi~::.:i1fl 
'II 

i'lfil11fl1N'U11.nfl~11 tl"1Je:i.:it11:: b 'VI A l 'W b~e:J'IJ~ bUfl6lm.:it11:m1 fl11 fl1 
'II 

i'lfil11fl1~b11'1J~ l'Wb~e:i'IJ~a.:i.:i1mbvi~::.:i1fl 
i'lfil11fl1~b11'1J~ l'Wb~e:i'IJ~bufl6lle:i.:it11::n1fl11f11 
i"Hil11fl11'aflrie:ia~1.:i (l~1111b'Vlamb~::~b11'1J~) 1m~e:i'IJ\i1a.:i.:i1mbvi~::.:i1fl • 
~'tfi1-a1A11'a~tiaa~1.:i<'lah1:1JL'ViflnLLfl::~L3J'U~)tuL~au~Ltl~"!la.:i'll-a::n1~-a1A1 • 
i'tfil11f11 b 'Vian l '1Jb~e:i'IJii1a.:i.:i1mbvi~::.:i1fl 
i'lfil-:i1f11 b 'Vian L '1Jb~e:i'IJvtbuf16lle:i.:it11::n1fl':i1f11 
i"HU':i1 fl1 b 'ViamLN'IJ b~V'Uvte.J~~ L 'IJtl':i::b 'VI A 1m~e:i'IJvta.:i.:i1'1Jbb~~::.:i1fl 
i"Hil-:i1fl1bbe.i'IJb 'Vian b~a'Uvie.J~~ 1 'Wtl':i::b 'VIA L 'IJb~e:i'IJvt bUfl6lle:i.:itl':i::n1fl11f11 

i"Hil-:i1fl1bbe:ia.W~~ lm~e:i'Wvia.:i.:i1mbvi~::.:i1fl 
i'lfil':i1fl1bbe:iaw~~ l'Wb~e:i'IJ~btlf!eve:i.:itl':i::n1fl11fl1 
i"Hil':i1fl1bfl~e:i.:ilij'n':ibb~::'U1.n'ruefi L'IJb~eJ'IJ~a.:i.:i1'1Jbb~~::.:i1fl 
i"Hil11f11bfl~e:i.:ilij'mbb~::'Uj.fi'ruefi b'IJb~eJ'IJ~bUfl6lle:i.:it11::n1fl11f11 
i"Hil-:i1fl11hu'IJ~b6ll~'Vl11'1Jb~1 L'Wb~e:i'IJ\i1a.:i.:i1'1Jbb~~::.:i1fl • 
i"Hil11 fl1tl13!'1J~ b6ll~'Vl11m ~1 1 'W b~e:i'IJvt bu fl6lle:i.:it11::n1fl-:i1fl1 • 
i'lfil':i1 fl1'Vie:i~b11u~1ai;u 1 u L~eiuii1a.:i.:i1u LL~~::.:i1 ~ 
i'lfil-:i1fl1'Vie:i~b11'1J~1ai;'IJ L'IJL~e:i'IJvtbufl6lle:i.:itl-:i::n1f111fl1 
i"Hil-:i1fl1'Vie:i PVC b'IJb~e:i'IJvta.:i.:i1'1Jbb~~::.:i1fl 
i"Hil':i1fl1'Vie:i PVC L'IJL~e:i'IJvtbUfl6lfe:i.:itl':i::n1fl':i1fl1 
i'lfil11f11'Vim'Vlane:i1'Uit'.:in::a lm~ei'IJvta.:i.:i1'1Jbbvi~::.:i1fl 
i"Hil-:i1 fl1'Viei L 'Via nei1'Uit' .:in::a 1 'W b~eiuvi bu fl6llei.:itl-:i::n1fl-:i1fl1 

i"HU':i1fl1'Vie:i HYDENSITY POLYETHYLENE L'Llb~ei'IJ\i1a.:i.:i1'1JLL~~::.:i1fl 
i"HU11fl1'Vie> HYDENSITY POLYETHYLENE 1m~e>'L!vtbUf16lfeJ.(Jtl':i::n1f!':i1fl1 
i"Hil-:i1fl1a1a1 'VJw1 l m~ei'IJvta.:i.:i1'1Ju~~::.:i1fl 
i"Hil-:i1fl1t=11a 1 vJ w1 l m~e:i'IJvt L Ufl6lle>.:i tl-:i::n1fl':i1 fl1 

~ 
('UlCJfll':iTll'~ JJ~tiloW'U~) 

~· ~ 
~a1t.11~n1~~~1~w1~~~1~w1n~ en 



- ~ -

@). m1l°l1'U1ruV11~1 K lil1fl~~1 ~1l.lr;rfl"'ru~~1'Ui!'U 61 1 m il'l1b~6ll~"1Ju111°111?f~ne:i?f~1~6lle:i~ 
m~'Vl'J1~'V'l1ru"ll~ 1~t.J 1 off~1'U6ll€l~ll ®<tmo b lli..!bfltu6Vl1 'Ufl1'Jfl1'U1tu 

"" 
®. m11°l1'U1ruV11~1 K 611V1-r'Umru~i1~1'U ne:i?1~1~V1mt.J'\.J1~ bfl'Vl'J1ite:i t.J"l 'U61ruru1 b~mti''Ulil~~e:i~ " ., ., 

bbt.J fl fl1 ne:i?1~1~ bb~ ~~'Li 1~bfl'Vl1 'IX-1r ~ b lil'U ~·1itr;r fl13tu~6ll e:i~~1'Ui!'Ubb~~ 1 '!X?t e:i~fl~ e:i~ ti''IJ?t ~ 1~1~ 
" 

n1Vl'U~H 

m. m1l°l1'U1ruV11~1 K n1V1'U~1m-li'Vl~ilt.Jit m ~1bb'Vl'Ll~'Vlfl.ff'U~e:i'U 1~mhii1mTu~b~13bb~~ 
' 

n1V1'U~ 1 '!Xv11b~6ll61'it~'U~ (b'Li~t.J'Ub Vit.J'U) 1 '!Xbll'Ut:-1~611b~lilne:i'U bblil1~-:itl1e-1'1r;r'V'l51 'Liflrun'IJ1'11 b~6llfl-:i~ 
" !V Q.I Q.I 6" ~ 

Vl'U1b~"1J?fl.l'V'l'Uti'U'U 

~- 1'1X"W1i111ru1b~'Wb~it'Vl~e:i'1~'J11°11~1-:11'U lil1m1fl1~~-r'IJ-.il1-:iv1161ruru1~fl'1-:ltl'IJ~11-.il1-:i brie:i~1 K 
'U QI QI 'U 

mit~~161°1V1-r'IJ-:11'U ne:i?1~1-:itT'U 61 lu b~e:i'U~G'l-:iite:i'IJ-:11'Uiifi1b 'Li~ t.J'Wbb 'Li'1-:i1 'Lilil1flfi1 K 1 m~e:i'WbU~61le:i-:i 
LJ1~m~111°11it1flfl11 ~% ~'t.11'\.J 1~t.J'l11bu'V'l1~G'l1't.l~bn'W ~% mf11'W1ru<t.J-rrn~it'Vl~e:i'1~fi1-:11't.lbb6l'1bb~ 
mru((~t.J1~f1~ ~% bb)flb'IX) 

<t. 1 'Wmru~~-r'IJ41-:i hl?11it11tiv11m1tie:i?1~1-:i 1 '!XbbGl1 b?f~lil ~1it'J~t.J~nm 1 'W61ruru11~mll'Wfl11it~~ " ., " 
"1le:i-:i~r'IJ-.il1-:i ~1 K ~1it?f~1~1-:i 61 ~lil~tl1m1m'Wm11°l1't.11ru~1~1't.I 1m.ff~1 K "1le:i~b~e:i't.1?1~Vi'1t.J 

'll 'U I 'l 

mitm~61'tyty1 Vl~e:i~1 K "1l€l~b~€l't.l~i."i~ite:i'IJ~1'Ulil1~ bbGl1bb~11~1 K 1'111~1il~i1~1tie:it.Jfl11 
ti. m1~1m~'Wbb~~~-:11~ 1'1X~1t.J~1~1-:i ~1'W~~r'IJ~1~v111~bb~~~~1~ ~1it61'ruru11<t.Jne:i't.l?!Tw " ., ., 

~1~1'\.Jb ~l.l'Vl~€lfl1-:11't.1~~'1~ ~~lil~rl1't.11ru1~~€1 bri€l'Vl)1'1J~"1JU)1fl1l?f ~ne:i?f~1-:I ~~tl1mf11't.l'Jtu'Vl1~1 K 
' 6lle:i-:1b~e:i't.l~G'l-:iite:irn1't.1-:11~t!'W 61 b ll'W~bb Ll't.le:i't.lbblil1 bde:ir\'1'1..11 rub~'Wb ~it 1m 'IX"1Je:iv11fl11it~ fl~-:i b~e:i~m1b~'W 

fi''IJ611tirn'IJ'Li1~mru 



bBnfl1'nL'U'U\11ufl'ruru1.Ue m.G>G> (N'U'Jn G>G>) ...... 
QI d Qld iClt. 

ivrn.1flty£M1'Vl !Pln.G>L __ ~ ___ __/m&'.bb li'l.:l'J'U'Vl _________ \t:l_~ ___ ~_nf'.1_~fl'.UJiLk.l_~~---------

bb'U'Ubb~'WU1CJtl1~·1n«ii-W'Wt5'11'Wne.i?l11'1 ~~-ru~1\l"il~~e.i\l-;ij~v\'1bb~~~~~\11P11iiii~ A1ii. 
" 

b~e.Jl'U~ bb ilfl11flil bcfcf@ bb~~~ m.ocfocr/1bb'11 ~\ll'U~ b~ ilfl11flil bcfcf@ 

,,., " 
N'a'Ulil1.:I 
"\ .. ' 'Viel ti 

" ., .. 
1:1ruru1bli'l"tl'Vl ...... 

" ~fl1'Uf13.l.:11'U 

" ' " N"U'Jt1Nfl1\Jfl3.J.:)1'U 
" " . 
" ' " N"U1E!Nfl'J'Ufl3.J.:11'U 
" " . 
ihun.:i1'Ufl'U13.J 

n"ilm1iinei?l11'1b~ml1~?i'Vl5m'V'l'Vl1'1Vlm'1 'Vl1'1V1~1\IV1mm~'ll @Gll&b"ll 1P1e.J'WA1ufli1 o@oo 
' 

!Ple.J'U 'Vl1\lboU1bzje.J'Wi1ii'V'l~ 1~Vl11'1 fli!.Gll+@@~ - flil.CS::+bcfo mmru\11'1.J <9) bbvf\l / 
" 

Vl1\1Vl'U~1'U~1n~ ll'li1tl"il-W~'W1 r 
' ' 1.J 0 di 0 ~ Q.I CV o 

b&o Vli!'Vl b IPl1'U~m'Wm~ue.i e.J1bi1e.Jm'Wm~ue.i "il\l'Vld~fl1bb'V'l\lb'V'l'1l1 bb@b"llo 
" 

!Plfl.@/ ~ /bcfbb b~i!~'Ul'U~ c;no Vltjll'll5fl1CJ'U bcfbcf 
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