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t{ruru1uutJi1vi'1~h1 ru ei-:irim'JU~VlT~?i1u'9\'1u6'lV11''\fljeh:rw'W~ '9\'1u6'l/bb6U1-:i 'VJf'\fljcJffW'U~ B7bfleJ/b6LJ(,l vhwli~ ., ., 

1ut{ruruT1i~cJfl11 "~11~1-:i" iJ1cJV1i1-:i nu tJ~,;'VI u1'W'l'l"lvh"1Jm~1 ~1n~ .iJ-:J'<iJ(,)Vl~b'UcJ'UbU'Uil~ur1r16'lru G1TWfl-:i1'U'Vl~b'UcJ'U~\1 
Q.I QI 'U , 'i 'l 

~1'UU~,;Vl i-:JV!1~"1JlJ'\flj'J mlJ~~'W1\fifl~fl1'af11 flW'Vl'a1-:J'\l'l1ru61JcJ iJG17'Ufl-:i1'W1VItUeJ~ b6'l6U~ bcf./@J Vl&-1 ®Ci'. ~1U6'l/bb6U1-:J V!-:J~ 
, , QI 'U 'U 

,., QJ 

bb'lJUV11cJ?1ruru1 ., ., 

ifo kl. -rnnm';ie1muurl1uv,~-:i6Ue:i-:i6lrut;1n ., ., 

bBfl?f1'Jbb 'WUV11cJt{qiqi1(i)-:J~B 'l 'llffi vf~m uu~TuV1i1-:i6UeJ"lt{qiqi1il 

rl11lJ 1(7) 1 'WbeJfl?f1'Jbb 'UU'Vl1cl~qjqj1~'U(7)Vl~eJ bbcJ-:Jf1'U'LJeJfl'.J1:U 1 'Wt{qiqi1il 1 'ITT6li'LJeJfl11:U 1 ut{qiqi1il 

u-:ii'U bb6'1~ 1 u mru~b0mn1bb u'Uvf1cJt{qiqi1-u(Y) bbcJ-:inubeJ"l ~fo~1-'l'<il~~0-'l'll5u~(,]1:ur111il'<ilucJ6U0-:i~11i1-:i r111il'<ilucJ6U0-:i~11 

~1-'l 1 vf~m U'U~?I(,) bb6'J::;~f'Ui1-:i 'l~iJ~V1fib~cJn¥0-:if11~1-:i fl1 bi'1m,11cJV1~mh H'~1 cJ 1~ 1 b ~m~:u'<il1 n~11i1-:iJ-:iiu 
'l. 'U 'U 

ifo Gn. Vi6lfl'll'a::!ll'Wfl1';i'U~'U~(?l1lJ6lqjqj1 

1u0vru::;·v11t1'ruru1'L1~f'Ui1-:i 'l1?1tl1Vl~fl'll'a::!!1'WbU'U b1'U?l(7) b U'U~7'U1'Ub1'U C9,lv,es:cf.ct.oo 'U7Vl (V1i1-:i 
V <,U '\..I 
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~u'W1r111 bb vl.:i'lh:: b vif'11 'YI t1 bb4.:i b1 tJ'W 1 vfvi11u~1:w bb 'lJ'lJ~flru:: m1:w m1u 1t1u1 t1m1~~,el~~41.:i bb~ ::m1u~V111 

fl f ;jfl1 Vl'W ~ Vl~el 81 Iii b 'U 'WVlti '1~ el rr TU 1:: nu B b~ flVl )el ii flG1 ~1 :W16 fl 11-vi fl 1:W u ru ~ fl~ 1'1 fl 1Vl'L! ~ m!Pl bb~ ::Iii:: (,1el.:iii81 tl fl 11 rf 1 
~ ~ ' 

::n'L!~~el~ 1 tllil'L!fl11 ~fu41.:i~'L!"U8i:-J fli'Ll~1:wiruru1d 
'U 'U Q,/ Q,/ 

VI~ fltlwn'L!~ ~fo41.:it11:w1:wel'lJ 1 vf mm11r1V1i!.:i liJ::t,18.:iiim t1fl1el'lJ r1~:wr1-;n:wfue.'.i~~.:itl'N'llm~fu 
'U 'i Ill 'lJ 

'llel'1~fo41.:i~~ell9lel1~«tl.Jtl.!1 hH1~1mV1~ 1~61 tim:w 11:wfi.:imru ~fu41.:i~'1:Wel'lJ-:J1'L!~1-ff1b 'U'Llb VI~ 1 vf1::t1~nm bb~1bG'!~lilVl~8 

1'L!r11'U n1V1'L!~ m1:wfu e.'.il911 'L!r111:wi11~'lJfl'Vi~8-:i ~1:wiruru1 b ti~ tl'L! bb tl~N 1 ti 1fr111ii:: bnl9lt'Wr11111~ ~fu41-:i1,1el-:iV11V1~ntl1:: fl'L! 
'i Q,/ Q,/ 'lJ 

u4.:ib'U'L!V1tl'.:i~ellil1n~1141.:i 
" 

V1~mh::n'L!~~fu41.:i'l11:w1:ueluH~1:u-ueltl ~1141.:ilil::fi'W1vfbbn~fo41.:i 1~t11llii~elnb'dt1 bdel~fu 
'U 'U 'U 'U 

~1141-:i ~fl~-:J~1tl bb~~~f'lJ'<il1'1~fl'fl'1f'lJbl'Wf·h41.:ilii'1m'Llbl'L! t6<s'.<i,<ioo.oo 'lJ1Vl (G1el'1bbG1'L!~Vld'W 
" " 

bll1'W'Llbf11fel tl'lJ1Vl~1'W) zj.:i 1vi'11:umf;:u'f1A1b ~:u lil1'L!1'W (9) b,mes'.~. bo 'lJ1Vl (V1i!.:iV1~'L!V1fli'L!G11:wf elt1~~'lJbb tl191'lJ1VlVlfl~'lJ 
. " 

G1~1-:ir1) ~'fl8~1il'L! n1f;mmt'L! 61 bb~::r111i~1t1~.:it11-:i~1mb'J11~t1t1811fl1bV1m11:u 1,tlmnru6n bb'fl::n1V1'L!l9lfl11~1m~'L! b'U'L! 

ii A I ii I ii 

"1.18 d:. b.:J'Wfl1~1.:l!i11.:JVl'W1 

~11'<il1'1~fl'fl-:J~1tlb~'L!A1'<il1-:J~1'1VIU11 Vlbbn~fo~1'1b'U'Wlil1'L!1'L!b~'L! - 'lJ1Vl zj-:JbV11fl'lJ{8tJ~:: - 'llel'111fl1 
" " 

bl'Ll'<il1'L!1'L! ~-:! fl~11~ ::~1 tl 1 vf m tlVl~-:tlil 1 n~~r u41.:i 1~11-:IVI~ ntl1:: fl'L! fl111' 'lJ b~'L! AT'il1'1~1'1VI\J1 
" 

b~u· ................... b~:wm:w'<ilTtnmlt!r11~1-:1~1-:im:f 111'Ll 1 vf b1,r1~11~1-:i ~-ru41-:11ii::~8-:t88n 1 rnG1~1ii-ru b~'L!fi141-:i~1-:iviu1 ~1:wbb uu 
" " 

~~11~1.:i n1V1t!l911 ~ bb'fl::~f'U41.:i~n'fl-:1~1ii::m::V11~1:ub1mi 1"1le1''L!b~t11n'Um11-il'~1t1 bb'fl::m11-il'fit!b~ufi141-:i~1.:iV1u111'Ll~.:i~e:i 1 ti 
V ~ 

cit.0> ~-r'U'<il1-:tlil:: 1ibl'L!A1'-il1-:!~1'1VIU111'L!b ~e) b 'U'L!fl11-il'~1 tl 1 'l.Jm1'lJ5u&\nu~1:Wit1Jt1J1b vh11'l.JVl1fl 

c'.rfo~ 1-:il 1f ~ 1 tJ (~'LIA 1 ~ 1-:1~1-:ivru 1 1,,ffo?i--.ru l~ ~TUV!~-:i··u e:i-:i ll'l.J fi 1~ 1-:i~1.:iwt'.1111'l.J 1 'Wvi 1.:i ~'W~11~1-:i enlillil:: 1,~ tJ n bl'Ll fi141-:i~1-:i 
'II . . ~ 



er.m ('U) (i1vifo61t1JtlJ1~b'U'U11fl1bVlll1111!) 

~1141-r-il~vtfl b1'Ul·h41.:i 1 mbv1"~.:i1~b ~ml~ 1-ufim1'UA141.:i~1.:iV1u1 Hi1'U1'U~mm~ - 'UeM 
" 

er.~ b1'Ulil1'U1'U 1~ '"l n()111J~~f'IJ41.:J'-il~~El.:J~1cl 1 vf bbfl~1141.:Jb ~€16ll11~'Vlil'Vl~eH~El"ll~ 1-ff A111lf'IJ~~ 
I " " 

~1.:i 1 ()1111« tll tlJ1 ~1141.:i'-il ~vtmmlil1m~'UA141.:i.:i1~~'-il~~1 cl 1 vi'bbn ~f 'IJ41.:i nt1'LI~lil~vtn"ll~ 1 -ufim1'U A141.:i~1.:iV1u1 

er.er 1 'Umru~iifl11'1Jt1f1b~f161ruru1 'Vl1m1'LIATil1.:J~1.:JVIU1~ b 'Vl~Elbfl'U fl111i11'U1'U L1'U~~fo41.:i'-il~ 1~ ., ., " 

ct.b ('11) (i1vif'IJ61tlJtlJ1~b'U'U11fl1b'Vlll11111) 

~1141.:i'-il~fi'UV1~nth~n'Um1f 'IJ L1'U A141.:i~1-rnu11 vi' bbn ~f'IJ41.:i v1t1 b~t1 ~1141.:i 1~vtn b1'UA1 
" " " 

§1.:iHA1'1Jlil1'U1'Ub1'UA141.:i~1.:iV1U1()11iJ'iJeJ er.m ('11) 

1""' \ 

-ffo b. fl1'aVlnL~'l..!'U'ag:fl'L!N~.:J1'U 

1 'Wm1~1m1'WA141.:i 1 V!bbfl~f'IJ41.:ibbvl"~.:i1~ ~1141.:i'-il~vtm1'Lilil1'W1'W~El cl"~ - '1Jt1.:ib1'W~~t1.:i~1 tJ 1 'W 
" " 

.:i1~irm ~m 'U'U'lh~nm,m.:i1'U 1 'Wmru~L1'W'lh~fl'Ut:-J".:J1'Utlfl'Vlfl Hbbl;l1 b 'U'Ulil1'U1'Wb1'W hl~1fl11 - 'IJ1Vl ~f'IJ41.:iii~V15~'-il~'1lm1'W 
" " 

th~ n'Wt:-J".:i 1'U fi'LI 1~ cltl1V1i1.:i~t1 ~ 1th~ n'U'1Jt1.:iam m 1V1~0V1i1.:i~0~1th~n'W E5 L~ nvi1ffu rn{zj.:i00 n 1~ cla'W1A11m cl 1 'Wt.l1~ b vif'l 

miJ0'1J 1 vf ~1141.:ib ~m 'U'WV!~fl'lh~nmb vi'Wfi1~ 
" 

v1~0~-r'IJ41.:i'V11~~«t1Jt1J1oif 01~oif 0vi~.:i V!~El{)l m tl'LI~'riimJvif'V'lcJ L~~'1J1~ V!~€J()lm 'U'W~l;l1l"~m ti V!~m 'rlmuti hhJ~u~m11r11 

i.:i'il0.:ir1ru~n1111m1{)111'<ilfo~?1~V!~m!m'IJAjJ.:J1'UV!~0'1J~~vi~1Jfo~1zj.:i1~foiJ0uei'1m'-il'-il1fl~1141.:i ~1141.:iii~vifi~'-il~u0n 
'I 'U 'I 'U 'I.I 

L~niruru1ilt~ Lbri~ii~vi541.:i~fo~1.:i11tJ 1 V!:l-Jb'U1v'i1.:i1'U'1J€l.:J~-ru41.:i 1 vf"~1.:i 1 'l.1~1tl m11i~'Vl5'1J0m~niruru1i!'U 1:i.lm~'Vl'IJ 
V 11.J 'U 'IJ 'I V V 



\91tl~';h41-:i 1ii~e:i-:ie:ie:im1'U L\9161 1 'Ufl11'11~-:ii'LI V11n~fu41-:i 1iim~v11m1~-:in~11mt11 'Ufl1'Vl'LI\91 &Jct (~ui1) f u 'U'Utl\91 
~ I ~ 

1fl1'LI~1'9i'fu bb4-:i b 'U'U'Vl'U-:JtieJ'<i!1 fl ~1141-:i'Vl~e) 1lJvhm1bbm"lJ 1 iti fl~e)-:J b~tJ'IJ-!eJ tlfl1 tl 1 'Wb1'11~ ~1141-:it11'Vl'U\91 b i~11t1-:i:w~'Vlfi 
'lJ 'U 'lJ 'lJ 

lll lll ' 
"llel ~ fl1'a\11.:J"ll'N 

("'J . ~fu41-:i'<il~~e:i-:i b.lbm-:i1u~-:i'Vl:U\91'Vl~mb~'IJ.1-:i?i1u bb '\ti-:i1;1t11 t111'111 tl41-:i•1h-:iB fl'VleJ\91'Vl~-:i b 'J'Wbb~ m1~1-:i'll--,i-:i 

-:i1'Wbb~'IJ1-:i?i1uvi1'9i'foe:i'U nn~ b tluV1tl'-:i~e:i'<il1n~1141-:i bbl;l1 m1vi~1141-:i 1'9i'e:i'Uru1~ 1 «-.5'1-:i'll1-:i-:i1u bb~u1-:i?i1u~-:imh1u'U 1lJ b 'U'LI 
'I QI 'lJ 'lJ 'I V' 

. ~-:i1'LI~fu~1-:i'<il~~e:i-:i~\911 ~:w~ bb 'Vl'Wzj-:iv\'1nwb~m1m b tl'LI~fu~\91'1JeJ'Ufl1'1J~:u-:i1u'IJe:i-:i ~fo41-:i ~bb 'Vl'LI~-:in~11'<il~~e:i-:i 1(i)fu:ue:iu 

( d1tn'<i1~1n~fo41-:i ri'1i-:i'Vl~e)fl1bb'U~t11~1-:i 61 ~er11i1-:i flfll~fl11:Ufl11~11~1'u1~?1\91 erfl1'Ufl:IJ-:J1'U 'Vl~e)'U~~'Vl~tl~mn~~11 
, 'U I 'U , 'U , 'U 

~1-:i bb~-:i ~-:i 1(i) bb-.5'-:i bbfl ~ bb 'Vl'Wb'liu111!'U 1 ~~e:i11 b tlu 1-11i-:iV1~e:i ri'1 bb u~t11~1(i) bb-.5'-:i bbfl ~fu41-:i m1bb-~-:i ~-:i ~ bb 'Vl'W~1:uie:i if '<ii~~ e:i-:ivh 
~ ~ ~ 

ATim ~u'/Je:iu b tluV1tl'-:i~e:i~1n~11-.5'1-:ine:iu 
~ 

~11-.5'1-:i:w~'Vlfi~'<il~'IJe) 1 ~b tl~ tl'W~1~bb 'Vl'W~1m11fl'Vl~-:J 1\91mb-.5'-:i b'U'W'Vl'U-:J~e) 1 tlc1'-:i~fu41-:i mi~er-ru-.5'1-:i'<il~ 
'lJ 'U 'U 'lJ 

;i· 1-;i 1.1,r.1 :; \l :; a; fl -:i ·!(,1 J ~ !Pl Fl rl ff.l'I :IJ l.?.1 uvn f)'u 1 i) flT'.i fl ';i:!'VI ·1·11 i;l ~ f.1 n:r 1~'Vf ~8 Fl1 bb 'Vl'W 'lle.M ~';i'LJ {i' 1-:J bbf.1 ~ '<i) 1 fl fl1';j'LJD'U&\-:J1'W'IJ el -:J ~".f·u~ 1-:J 
'ti 'II ':,.J 'U 

'l!'rn~1u (61:ii) 



'1fllil'i-:ivi~e:ii.i'1 bb 'Vl'W"!le:J-:i~folif 1-:i ·n:wii-:i ~folif 1-:i"lh-:i (ti'1i1) ~1:wirunnd vi1n~111if 1-:it1m~1:m{e:i-:ivi~e:iwe:i-:i{e:i-:ivi~e:i1?1 e:i-:i"lf ~ 1ifi1 
'U 'IJ 'IJ . V Q.J 'U 'U 

b~cl'V!1cl 1 Vlbbf1'LJAA'1.fl1cl'We:Jfl 1 tJ bbi1 ~-rulif 1-:i'1~1?1m ~1b 'W'WflT:i 1~ 61 b ~e:i 1 vfi1m111~1-:ibbt1~1-:i 1 Vlbbn~11i1-:i 1~clfi11i~1cl"!le:i-:i 
'I cu I 'U 

~fulii'1-:ibm 11:wJ-:i~fui1-:ilil~1?1e:i-:i'IJ~ 1ifi1b~clV11cliT'W 61 ~'1e:i~lil'Wfi1 H~1cl 1~ 61 eJ°'mn~lil1nm1t1m~clnfe:i-:ivi~e:it1nwe:i-:ife:i-:i 1 vrbbn 
'U cu I I cu 'U 

51~{ulif 1-:i 111~1 cl (~'Wfi11if 1-:ivi~e:ifi1'VI~ bb 'Vl'W~'W 1~ bbf1'1 nlif 1-:i~-:i n~111 'W1111-1vi~-:i ~1141-:iiJ~vi 6~'1~ be:J1b1u 
u u u 

( ~1-:i~lil ~\?1 e:i-:i ~1 cl bbn~fo41-:im~1 cl 1 vrbbn~ n41-:i"!Je:i-:i ~-ru41-:i~-:i n~11 bb'1~ 1 vf~ff110141-:i 1~ ~1 cl b1"Wi1'W1'Wi!'W b tl'Wfi141-:i 1 vf 
'--.--' 

bbn~fo41-:i~1:wiruru1bbi1 
U V V 

'vl~eJfl EJ'W ~ 11 tJ 1~ 61 ~e:J'1 nlii'1-:iV1~e:iu1-1 A'1~'W ~ Nf u41-:ivi~0~f ulii'1-:i"1h-:ilii'1-:imv11nw Nfolii'1-:i'1~1?1e:i-:i6'1-:i:w0um:wu11tltJ1~ n'W.n cl I ,., , 'U 'U 'll 

~-:i n~11 'l"J{eJ:w«-:iviJrnn'W m1i11~ b d tJtJ1~ nu 1 vf bbn N111ii'1-:i d'.1e:i N111ii'1-:i b~cl n{e:i-:i 
"' u u 

ii ii 
"!Je) G>GTI fl1';j\ll';j'Jli:J-:f1'WliJ1-:J 

ti'1N111ii'1-:ibb~-:iJ-:i1-1ru~m1:wm1~11'1fo~G'l~ Nfl1'Ufll-M1'W V1~0u~~'VI ~tJ~n~1 b~e:i1-11u1-1:wm1v\'1-:i1'W 
'U 'I 'U 'I 'I 

't.h1 fl1,)11 bb 'UU~tJ bb'1:::;11 tJ fl1 ':i'1 ~ bB rnrn!u~ ~'l/'J'11 IY1Vi~eJ flm~ bfl~ e:iu 1 tJ'11flViJ fl fl1':i'Vl1-:J1f'11 m':i:WVl~0'V11-:J b vi fl'W fl ~{ui1-:i\?l n'1-:i 

vhi:::;·u n1JAmJJr111-u'IJoti'lrn--:ie'.i·h;(f 1-:i Aru~m1JJm1\?111'1lfuvr6'1~ Nmu1-1m1'W V1~0u~~vi~tJ~n~1~N11~1-:ibb~--:ii-:i b ~01 Vi 
~,..J 'U 'I 'U 'I 'U 

'11'L!bl.fhbi;'l1'1l'U1V,':irtJ f\'11u'llut.1~-1n~111 VJQm tlu~~~ 1.~t.J~fo{h--:i'll~A~1-hi1--:i f11b~t.JVl1tJ V1~0fi11i~1tJ 1~ 1 b~:w:zru 'll1fl~11 

{h ,:rvi'~i rJ"II el"ll l'J 1 El rJ 1 cl r.Yw w ·1 l:iJl~ 
'I <JJ ~1 



~ryry1d V11n~folif1-:i-rr~~'U hh.JfliJ~1>rnJ ~111if1-:i r1ru~m1:1.Jfl11\>111lil fu~?I~ ~flTU~l!-:i1'U Vl~Bu~i'Vl~'lJimn 

1lil ~lil~i-:i 1 Vl'V!tl~flTn!'Ui1r11111~ fl11:I.J~1"V11 'Limrub"il'Ud er-rulif1-:ili1~~m U'Ub 'V!\>l'UeJ'Utl1tl1~mmm fl1)Uf1iJ~-:J1'U 
, 'U , ~ 

1ll~ryry1V1~m~t1n1mfl1b~1t1V11t11~ si 111H1\~-:ii'U 

-ifo G) b "1'L!wtA~ttr;'l::n11ttnl611"1'L! 

er111if 1-:iil~'Vlfi~lil~i-:i b tl'U'V!'U-:i~v 1 vf erfulif 1-:iv\'1-:i1'U-w bf41mi-:i hl1~bb?l~-:i HV1~v11llvt11 'Ubvn?111~ ruund 
'lf \J '\J Q.J V 

vi1rn1'LI-w b131~1T'W 61 eJ ~1 'LI'UBU6111t1v(11 tlbb vi-:i1\>l~tJ1~?1-:ir1"Um~qi ry1d 'WeJflli11 nd ~111if 1-:i c1-:iii~viTii-:i 1 ,if b tJ~ t1'Ubb u~-:i'V!~mbm 6V 

bb UUJUbb~~6lleJfl1Vl'U~(,11-:J si 1 'UbBfl?l11G1ryry1d~1t1 

eJ\>111fl11if 1-:iV1~m1r11~n1V1'U~ 1-ifl 'U~qiqi1d 1 vf n1V1'U~ 1i~1V1frn1'U-Wbf"!~ V1~eJ-:i1'U~b ~m~ll~'U 'V!~eJ"1~ 

'VleJ'W~-:i~-:iu1-:imllF11~-:i6Vv-:i~11-.lh-:i V11n 1'Wiryqi11~1~n1V1'U~ 11~-:ie1m1r111if 1-:i V1~B11r111~6l ~lil~tl1m 1 oif~1V1fu-:i1'U-Wbf41~ 

vi~m1'U~ b ~lli'U'V!~e)~~~-:i~-:i n~11 er11lif 1-:i bb~ ~er·folif 1-:ilil~ 1~(,l n~-:in'U~lil~ n1'V!'U ~er\>111r11lif 1-:iV1~m1 r11~ b ~ll~'U'V!~e)~~~" 
• . 'U 'ti 

-ifo G>rnl fiTLlf u 

vi1n er-rulif 1-:i 111?11m1t1'Yl1nu 1 V1bb~1b?1~lilt11t11 'Llnm~n1V1'U~ H 1 'LI~ruru1 bb~~ ~111if 1-:i c1-:ii11~uvm~n 
'lJ . V Q.J 'U 

bb~~lil~~v-:i'ti11~r111i~1t11 'Lim1A1ur1lJ-:i1'U (~1ii) 1 'Ubilv~111if 1-:i ~v-:ilif 1-:i~mur1lJ-:i1'U8n(,lmi!rt-:i btl'U'i1'U1'Ub~'U1'U~~ 
, 'IJ 'lJ 'I 

Gf'\(9)0. 00 'l.J1'VI (?11ll1 e) tJ~'lJ'lJ1'VI ~'J'U) 'U'lJtl ~ li11 fl1'U~ fl';j'lJfl1'V!'U~ b 1m bb~'J b?l~liJ6lJe)-:J-:J1'U\>11:1.J~ruru1vi~eJ1'U~ er111if 1-:i 1~6tl tl1 tl .. .. " 
nm'Yl1-:J1'U 1 vf '<il'U~-:i1'U~'Yl1-:J1'U bb~1 b?l~lillil~-:i 'LIB nlil1 n-d ~fu41-meJ:1.J 1 vf ~1141-:i b~t.J nr11 b~tl'V!1 t.JeJ'Ubn~~'Uli11fl m1~~,r u41-:i 

" " " 
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1.::; cJ m·i, 1 ,r ru ~h.i 
-nu<{'1,11.v1:1nv·1frr-'fHi I sc:k1 Liem I- ,KI or K v111.(;>l'111fl~1Aj 



er 
~ 

-~-

A .c::I A c:;l: 

(9). ,:i1'W~'Jfl'W'WfleJ'Wn':i1?mt'a:1Jb 'lli!i'ln 

-:i1'W~'Jt1'W'WAB'Wf1~\?1 bl;'l~iib Vi~ n V1mc1i'i-:i ~1fl'W'WfleJ'Wf1~\?1~1-if m~ ml;'l~iizj-:i'lh~nB'U~1 cJ \?l~bbm-:i 

bVl~m~'WVl~el~~bbf1'.i-:J1;111?1bVl~f1m"11bzjeJii&l1?1 (Welded Steel Wire Fabric) bVl~m~facJ (Dowel Bar) b'Vl~f1~1?1 

(Deformed Tie Bar) bbl;l~1€lcJ~eJ~1-:i1 (Joint) ~-:i-d 1vfm.nc1A11:w11iii1-:ibb~'W~'Wflel'Wf1~\?lbl;'f~:I.JbVl~f1'\J~b1rur1eJ 

l;'l~'V'l1'W (R.C. Bridge Approach) ~1cJ 

K = o.mo + o.@)olt/lo + o.mcr Ct/Co + o.@)oMt/Mo + o.@)cr St/So 

., 
O I Q.I Q.J Q.I Q.J.<:::{ Q.J I ii 

(9). m1fl1'W1 rur11 K lil1n~\?11\?11ii1;1 n~ru~-:J1'W'W'W 1 ~1 bl;l6tl1?1'll'W11A111;'1~ f1Bl;'f11-:i6tlmm~V111-:i 

'V'l1ru'll~ b\?lcJ 1-if ~1'W6tleJ-:itJ~i1m1vY1i ruru1 fleJl;'f {1-:i b 'lJmnruSV11 'W m1r11'U1ru "' ., ., 

h f11jfl1'W1UJA1 K 611V1-r'Umru~i1-:i1'Uf1€Jl;'f {1-:iV1mm.h~ b.fl'Vl11iiel cl 1 'Wiruru1 b~ cl'J fl'Wlil~~e),:j bbcl f1 'U ., ., 

A1-:i1'UneJ1;'1{1-:i bb~l;l~'lh~ b.fl'Vl 1 vf il?1 b lil'Wi,n:wl n~ru~6tleJ-:i-:i1'Ui!'U bbl;!~ 1V1l;'IB1?1AiB-:in'Ul;'l\?11~1~n1V1'U\?111 
'U 

m. f11jfl1'W1UJA1 K fl1Vl'Wl?11m-ifbl;l6IJ'Vl\3l'Llcl:W m ~1bbVl1..!-:J'Vlf1-rr'W\?lel'UfacJ1:wi1nT;iU\?1bl3l~bbl;I~ 
' 

n1V1'U\?11 vfvY1 bl;l6tliiii'Wtf (b'lJ~c1'U bvi c1'U) 1 vf b 'lJ'U~1;1611 b ~lilneJ'U bbi1~-:itl1~1;1l'V'lm 'lJArun'Ui1 bl;l6tlfl-:i~ww1b1;16tliiii'Wtf 
'U ., 

'W'W 

((. 1vf-w1il11ru1b1'Wb~ii'Vl~ell;l\?1j1fl1A1-:J1'Wlil1f111fl1~er-ru,[1-:ivY1iruru1\?lf11;!,:Jfl'Uer'J141-:i b~elA1 K 
'lJ QI fU 'I.I 

mii~\?11611V1-rm1'WneJ1;'1{1-:ii!'W 11 'Wb~B'W~?i-:iiieJm1'Wi1A1b 'lJ~cJ'Wbb'lJ1;1-:i 1 'lJ1i11nA1 K 1 m~B'WbU1?161leJ-:i11r11mnn11 

((o/o ~'W 1 'lJ 11?1c1tl1bu'V'l1~?i1'U~bi1'W ((o/o :w1r11'U1ru'lJ-rrn~iiV1~eJ1;11?1A1-:i1'Ubbi1bb~mru (11?1c11:wfi1?1 ((o/o bb1n 1 vi') 
er. 1 'Wmru~~-r'U41-:i h]i;'11iJ1jflVJ1f11jf1€)1;'1{1-:i 1 Vlbbi1 bi;'l~li)(?11ifj~tJ~ b11;111 'Wiruru1 b\?lcl b'U'Wm1ii~1?1 'U ., ., 

6tleJ-:i~-r'U41-:i A1 K \?11ii~~1~1-:i 1 ~1i!~tl1m 1~ 'Um1r11'U1ruA1-:i1'W 1 vf1-if A1 K 6tlel-:Jb~B'W~1?1vhc1miim~it11t111 

Vl~eJA1 K 6tlel-:Jb~el'U~?i-:iiieJrn1'W1il~-:i bbi1 bb~11A1 K i111?1lil~nA11JeJc1n11 

'0. m1~1m1'Wbb~1;1~-:i11?11 vf~1c1A141-:i-:i1'U~~-r'U41-:ivY11~bb~rn~-:i11?1 miiiruru11 'lJneJ'W ?i1'UA1-:i1'W 'U ., ., 

b ~ii Vl~BA1-:J1'Wl;l\?1 zj,:iliJ~r11'U1ru 1~ ~m~BV111'U~'ll'W11r1111;'11?1 neJ1;'1{1-:i zj,:itJ1mr11'U1ruV11A1 K 6tleJ-:i b~B'W?l-:J:WB'U 
' 

-:i1m11?1i!'W 1 b 'U'W~bb1..!'WB'Wbbi1 b~Bfl1'W1rub1'Wb ~ii 1~ 1 V16tleJV11A11ii\?ln1;1-:ib~eJ-:im1b1'Wn'U611'Wrn'U'lJ1~mru 

K 

It 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

At 

Ao 

Et 

Eo 

Ft 

~"lfW';i1f111~16Ufl1'W'JflJ\?l1:WatW:i~1.if nui ruru1bb 'U'Utli'U'a1f111 b~ lij~'VJ1t'W Ll9lcJn':i~'Vl';i'J{l'V'l1W"lfa 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

'U ., ., 

ESCALATION FACTOR 

~'ll'U11fl1eru~b.flfll'Y11 'U6tlel-:J'LJj~b 'Vl\31 1 'Wb~el'W~?l-:J-:J1'Wbb~l;l~,:J'J\?1 
'U 

~'lli111m~u~faAl'Y11 'lJ6tleJ-:i'lJ1~b VJl3! 1 'Wb~B'W~bll1?161!B-:i'lh~m1?111A1 
'U 

~'ll'U11fl16/fbii'W\,11 'Wb~el'W~?l-:J-:J1'Wbb~l;l~,:J'J\?1 

~'ll'U'J1ms1lbii'W1,11 m~B'W~bu1?161leJ-:i'lJ1~m1?111m 

~61J'U'J1fl11l;'f\?1f1€Jl;'f{1-:i (1:J'J1ii b Vl~f1bbl;l~G/fbii'W1,1) 1 'Wb~el'W~?l-:J-:J1'Wbb~l;l~-:J1\?1 
' 

~'ll'W'J1A111;'11?1 neJl;'f {1-:i (1:J'J1:w b Vi~ mb1;1 ~s1lb:w'W1,1) 1 'Wb~B'W~ b u1?161leJ-:i'lJ'J~m 1?1'J1m 
' 

~61J'U'J1fl1b Vl~f1 1 'Wb~el'W~?l-:J-:J1'Wbb~l;l~-:J1\?1 

~61lu'J1mbV1~n 1 'Wb~B'W~btl1?161leJ-:i'lJ1~m1?1'J1m 

~61JtJj1fl1bbeli;'l~ffl·11 'Wb~el'W~?l-:J-:J1'Wbb~l;l~,:J1\?1 

~'lltJ'J1fl1bbell;'f~ffl/i 1 'Wb~el'W~ bll1?161lel-:J'LJj~f11\?1'J1fl1 

~61Ju11m bfl~B-:i~ mn1;1 bbl;l~'l.J~Jlru"V11 'W b~B'W~?i-:i-:i1'W bb~1;1 ~-:i11?1 

~61J'W'J1fl1 bfl~B-:i~ mrn==1 bbl;! ~u~ Ji'ru"V11 'W b~B'W~ b ll 1?161lB-:i'lJ1~ m 1?111r11 

~61J'Wj1f11tl1~'W~b6/ll;!Vljj'Wb ~1 1 'Wb~el'W~?l-:J-:J1'Wbb~l;l~-:J1\?1 



~ 
(. ) 

ACt 

ACo 

PVCt 

PVCo 

G/Pt 

G/Po 

PEt 

PEo 

= 
= 
= 
= 
= 
= 
= 
= 
= 

-m-

~'ll'WJ1fl1tl1~'1.J~ b6li1,,vil.lm ~1 1 '1.Jb~ei'I.J~ b t/(,16/feJ..:ith~ fl1(,)'j1fl1 
' 

~'/l'W'j1fl1vieisilbl.1'1.J~1ei~'I.J 1 m~ei'I.J~?1..:i..:i1'1.Jbbt,11,,~.,:i1(,) 

~'1J'W'j1fl1vieisilbl.1'1.J~1ei~'I.J 1m~ei'I.J~btl(,)6lfeJ..:itJwm(,)'j1fl1 

i'll'W'j1fl1Ylel PVC 1 '1.Jb~el'I.J~?f..:J..:J1'1.Jbbt,11,,~.,:i1(,) 

i'1J'W'j1fl1Ylel PVC 1m~el'I.J~bt/(,)6/fel..:J'LJ'j~fl1(,)'j1fl1 

i'll'W'j1fl1viei b vi~ nmui..:in~~ 1 '1.Jb~eJ'I.J~?i..:i..:iTubbt,11,,~..:i1(,) 

~'/l'W'j1fl1Vlelb'V!~nmui..:in~~ 1'1.Jb~eJ'I.J~bt/(,)6/feJ..:J'LJ'j~fl1(,)'j1fl1 

~'1J'W'j1fl1Ylel HYDENSl1Y POLYETHYLENE 1m~eJ'I.J~?f..:J..:J1'Ubbt,1rJ~..:J1(,) 

i'1J'W'j1fl1Ylel HYDENSl1Y POLYETHYLENE 1m~eJ'I.J~bt/(,)6/feJ..:J'LJ'j~fl1(,)'j1fl1 

~ruru1-dV11~'1.Jb 'U'I.J?leJ..:Ju'U'U :wieim1l.lt1n~ei..:i~'j..:Jfl'I.J fi~ruru11~~1'Ubb1;l~b i1 hieim1l.l 1(,18 
QJ V '\J 'IJ Q.J Q.J 

1,,~bB8(,)~r1ei(,)bb~1 i;j..:i1~1,,..:imeii'.lei;ei 'V'J~eim~._:itJ<j~v(um1 (lhil) 11\um~1Arut,1eiviu1'V'Je11'1.J brn~fi~ruru1t,11..:i 
Q.J 'IJ QI Ct.I 

8(,1'1€) 11e'.J181;l~V!~..:JQ'U'U 

.el ex· -
rl'1'1lel ................................................................. 'V'J81'1.J 

( m ..:i m 1 ~~ 'V'J J bm ?I 'U J J ru) 
.el ~' 

rl..:J'/lel .................................................................. 'V'J81'1.J 

('1.J1..:J?!111.JVl'Vl81 li]1,'ll,J1,'l) 
' 'U 
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1 -:J1'l.l'il1fl1'i 

2 -:J1'l.l~'l.l .... 
2 -:J1'WVl'l.lb'itl-:J 

2 -:J1'l.lb~1::'i::bui;iiiu 

3 -:J1'l.l~"J'V11-:J PC,TC,SC 

3 -:J1'l.l~"J'V11-:J ST,SS 

3 -:J1'l.l~"J'V11-:J AC, PM 

3 -:J1'l.ltl'l.l'l.l l"I~~ 

3 -:i1umb~::1fa~n fl~~ .. 

K 1 = 0.25 + 0.15* It/ lo+ 0.10* Ct/ Co+ 0.40* Mt/ Mo+ 0.10* St/ So 

K 2.1 = 0.30 + 0.10* It/ lo+ 0.40* Et/ Eo + 0.20* Ft/ Fo 

K 2.2 = 0.40 + 0.20* It/ lo+ 0.20* Mt/ Mo+ 0.20* Ft/ Fo 

K 2.3 = 0.45 + 0.15* It/ lo+ 0.10* Mt/ Mo +0.20* Et/ Eo +0.10* Ft/ Fo 

K 3.1 = 0.30 + 0.40* At I Ao+ 0.20* Et/ Eo + 0.10* Ft/ Fo 

K 3.2 

K 3.3 

K 3.4 

K 3.5 

K 3.6 

= 

= 

= 

= 

= 

0.30 + 0.10* Mt/ Mo+ 0.30*At /Ao+ 0.20* Et/ Eo + 0.10* Ft/ Fo 

0.30 + 0.10* Mt/ Mo+ 0.40*At /Ao+ 0.10* Et/ Eo + 0.10* Ft/ Fo 

0.30 + 0.10* It/ lo+ 0.35*Ct I Co+ 0.10* Mt/ Mo+ 0.15* St I So 

0.35 + 0.20* It/ lo+ 0.15*Ct /Co+ 0.15* Mt/ Mo+ 0.15* St I So 

0.30 + 0.10* It/ lo+ 0.15*Ct I Co + 0.20* Mt/ Mo + 0.25* St I So 

~{11'l.lbfl'i-:J~.f1-:ib'lli;n K 3.7 = 0.25 + 0.10* It/ lo+ 0.05*Ct /Co+. 0.20* Mt/ Mo+ 0.40* St/ So 
' 

4 ·- -:J1'l.l'i11l"l1'i"1f~1.J'i:::'V11'l.l l:i-.l'i"J:i.J1.J1'l.lbVlin K 4.1 = 0.40 + 0.20* It/ lo+ 0.10*Ct /Co+ 010* Mt/ Mo+ 0.20* St I So 

,,. 
4 -:i1u1.J1'l.lbVl~n 

"° .q, :::. 

4 -:i1um~m~'i:i.Jbb~:::~:1J'il'i-:! 

4 -:i1uF1'il'l.ln101hl'i"J:1JbV1;n 

4 -:J1'l.lb~1::: 

4 -31'l.l'fl(;l~i;J.J1uu .. 
5 'i1.J"J1-:!-vi'fl AC,PVC 

5 4' /?IVl1 bb~:::'j1J"J1-:J-vi'fl AC 

5 4'1nmbL~:::'i1J"J1-:J-vi'fl PVC 

5 'i1.J"J1-:i-vi'fl GSP HOPE 

y~t1nmLL~::i'u"J1-:J-vi'fl GSP 
\_ • .,/OJ a., I 

5 ~/?IVl1LL~:::'i1J"J1-:!'Vl'el HOPE 

5 -:!1'l.ltH'uu'i-:J'e1 b:IJ-:J~ioi-:iJ1 
' ' 

5 -:!1'l.l"J1-:J-vi'fl PVC n~1.J'Vl'i1tl 

5 -:J1'l.l"J1-:J-vi'fl GIP· 

5 -:i1'Wbfl'i-:JbVl~m~1ioi-:i 

5 -:!1'Wsi1'U'i1n L~1'i'i-:i .,_, 

"' ~ 
5 -:J1'1.H'<'l1b'JUJ'e!IYILL'a-:J 

5 -:J1'1.H'<'l1L'11:IJ CAST in PLACE 

K 4.2 = 0.35 + 0.20* It / lo + 0.10*Ct / Co + 01 0* Mt / Mo + 0.25* St / So 

K 4.3 = 0.35 + 0.20* It / lo + 0.45*Gt /Go 

K 4.4 = 0.25 + 0.15* It / lo + 0.60*St /So 

K 4.5 = 0.40 + 0.15* It/ lo+ 0.25*Ct /Co+ 0.20* Mt/ Mo 

K 4.6 = 0.40 + 0.20* It/ lo + 0.10* Mt/ Mo +0.20* Et/ Eo +0.10* Ft/ Fo 

K4.7= Ct/Co 

K 5.1.1 = 0.50 + 0.25* It I lo + 0.25* Mt / Mo 

K 5.1.2 = 0.40 + 0.10* It/ lo+ 0.10* Mt/ Mo+ 0.40*ACt /Aco 

K 5.1.3 = DAO+ 0.10* It/ lo+ 0.10* Mt/ Mo+ 0.40* PVCt / PVCo 

K 5.2.1 = 0.40 + 0.10* It/ lo+ 0.15* Mt/ Mo+ 0.20* Et /Eo +0.15* Ft/ Fo 

K 5.2.2 = 0.40 + 0.1 0* It/ lo + 0.10* Mt/ Mo + 0.10* Et/ Eo +0.30* GI Pt/ GI Po 

K 5.2.3 = 0.50 + 0.1 0* It / lo + 0.10* Mt / Mo + 0.30* PEt / PEo 

K5.3 = 0.40+0.10*It/lo+0.15* Et/Eo +0.35* GIPt/GIPo 

K 5.4 = 0.30+0.1Q*lt / lo+0.20*Ct / Co+0.05*Mt /Mo+ 0.30* PVCt / PVCo + 0.05* St/ So 

K 5.5 = 0.25 + 0.05* It/ lo + 0.05* Mt/ Mo + 0.65* PVCt / PVCo 

K 5.6 = 0.25 + 0.25* It/ lo + 0.50* GIP!/ GIPo 

K 5.7.1 = 0.60 + 0.25* It/ lo+ 0.15* Ft/ Fo 

K 5.7.2 = 0.35 + 0.20* It/ lo+ 0.20*Ct /Co+ 015* Ft/ Fo + 0.10* St/ So 

K 5.7.3 = 0.50 + 0.20* It/ lo+ 0.15*Ct I Co+ 0.15* 0.15*St/So 

K 5.8.1 = 0.35 + ci.15* It/ lo+ 0.20*Ct /Co+ 0.30* St I So 

K 5.8.2 0.30 + 0.1 0* It / lo + 0.25*Ct / Co + 0.35* St I So 

K 5.9.1 = 0.80 + 0.05* It/ lo+ 0.10* Mt/ Mo + 0.05* Ft/ Fo 

K 5.9.2 = 0.45 + 0.05* It/ lo + 0.05* Ft/ Fo + 0.20* Mt / Mo + 0.25* Wt / Wo 


