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d..J 'I 'U 'I 

er11~1\I er11~1\I iJ~Vl5~"iJ~'UeJflb~n~ ruru1d1~ bb'1~iJ~'Vl6~1\lerfo~1\l'j'1tJ 1 vi~ b oU1vl1\11'U'1JeJ\ler-ru~1\l l Vl'1~1\l 1 u 
'U 'U v v 'U '\J 'I 

~1 tJ fl1'j' 1 i~'Vl5ueJn b~ n~ruru1i!'U 1~m~Vl'U~V15'1JeJ\ler11~1\l~"il ~ b~tJ n1'eJ'lri1 b~tJV11tJ"iJ1ner-ru~1\I 
v v 'V \I 

f)1'j'~ er11~1\l 1lJ1 oll~Vl5 b~ f)~f1Iru1~\I n~ 11oU1\l;:'U 1~ b U'U b 'VIM 1VIer-ru~1\l~'U "il1nm1d.J-r'U ~Iii 
'\J D~ V "I \J 

M1l.l~11J11J1 

oUeJ ~ ri111.1-rutj ~"lJeJ'Ub 'Ur1111.1"ll1'j'~'lJnW~eJ..:i'1JeJ..:i..:i1'U:ij1..:i • 

b~ eJ\11'U bb~ 1 b?f ~"ii 'U~'U d ru bb'1~er11~ 1\11~-ru lJ eJ'U \I 1'U "iJ 1ner-ru~1\l'Vl~eJ "il1 n er-ru ~1\l 'j'1 tJl 'VI~ 
'U 'U 'U 'U 

1 'Wmru~i1m'j'ueJrn~n~11J11J1M1d.JoLJ'eJ m1 vi1niJb vi~'l111li'lun~~eJ\l'Vl~m~tJvi1mnli'l~'U"il1nmd~1\ld mtJ1 'Un1'Vl'Wli'l 

______ 0__ (~_e)_~) __ __ _ tJ ________ -____ _____ _(__ _______ __ ~ _______ _ J b~eJ'U t!u'11il "il1 n1'U~1~fol.l eJ'U\11'U~\I n ~11 zj\11"111l.l'l1111i'lu n'W~eJ \I 
'Vl~eJ b~ tJ VI 1 tJi!'U bn Iii "ii 1nm1d.J'U fl'W ~eJ\1'1J eJ \I er-ru ~ 1\leJ'Ubflli'l "il 1 n fl1 'j' l olll ?! lil~1~fl n;: eJ\l'VI ~ eJvl1111~ b~ tJ'U 1eJ tJ 'Vl~eJ 

'U ' 'U 

v\'11~ fl n;: eJ\lml.lmM 'Hi1'U bb tA\IVI~ n1'1l1 er-ru~1\l"il~;: eJ\l~'Uvl1n1'mnl'1J1 VI b U'U~ b~ tJ'U~eJ tJ blil tJ 1~-Un-U1 bli'l tJer11~1\I 
'U dJJ 'U \I 

1~;:eJ\leJeJrn~'W11il 11 'Wm'j'd~\l~'W mn~fo~1\11~m~v\'1m'j'~\ln~11mtJ1 'Wn1vi'Wlil ____ ®_<t_ rn_vJbL _1'W t!ut:1lil"il1n 

1'W~1~fo bb ~\lbU'Uviu\l~eJ"il1ner11~1\lvi~eJ 1~v11m'j'bbnl '1J 1 Vi'fl n;: eJ\I b~ tJu~eJtJmtJ 1'Wb1m~er11~1\ln1vi'Uli'l 1 vrer11~1\I 
'U \I '\J 'U 

iJ~V16~"iJ~vhmdi!m eJ\l'Vl~eJ~1..:ier~'W 1 Vfv\'1..:i1'UJ'W 11iltJ er-ru~1\l(I) eJ\I b u'UereJeJnri11-U~1 tJ beJ\l~\l~'U 
'U 'U 'U 

1 'Wmru b ~..:i~hmh b u'U;:eJ\l~u bbnl '1J b viM'l11'Jli'lu n'W~eJ\l'Vl~m~ tJV11tJ11il tJ b ~1 bb'1~ 1lJm"iJ'j'eJ 1 V1erfo~1\I 
' ' 'U 

bbm '1J 1m~tJ~b1'11~ rl1'Vl'Wlil 11Mld.Jd'j''j'\P1'Vl,j..:i1~ er11~1\lll~'VIBb '1J'1"5'1iln1'j'bbnl '1J b 'VIM'l11'j'lil'\Jfl'W~eJ\l'Vl~eJ b~ tJ'Vl1 tJJ'UbeJ\I 
'U ' ' 

'Vl~eJ ~1\Ier~'U1 Vl~eJlJ bb61ld.Jm 1d.J'l11 'j'(i')'\J fl'W ~eJ\l'Vl~eJ b~ tJ'VI 1 tJ bli'l tJ er-ru~ 1..:i;: eJ\lfo ~ li'l'1J eJ'U'l11 d~ ri11-U~ 1 tJ~\l'VllJ Iii 
'U ' 'U 

fl1'j'~ er11~1..:iv\'1 f)1 d,r'UbeJ\I 'Vl~eJ~1\ler~'U 1Viv\'1\11'U,r'Ubb 'Vl'U~fo~1\I 1~v\'11 Vf ~fo ~1\IVl'11i'l~'U"il 1 n 
'U 'U \I 'ti 'I 

m1l.lfo~lilM1lJ~ruru1 vi1n ~-ru~1\11lJ'1J1i1 l oUri11-U~1tJV1~eJri1 b~tJV11tJM1d.J~~11~1\I b~tJ n1eJ\1~11~1\liJ~V16u\l~'U"il1 n 
v Cl.I 'U 'U 'U 

vi~n'\J'j'~n'Wmdu5u~M1l.l~11J11J11~ 

" " ' "!JeJ ~ f)1'j'\J1..:1"111..:I 

~-ru ~ 1\l"il ~;: eJ\11~ beJ1\11'W~\IV!d.Jli'l'VI~ mb~'U 1\1~1'Ubb tA'1~11J 11J1tl1'\J~1\loii1\IB n'VI eJli'l 'Vl,j\I b 1'Wbb~ m d 

~ 1\loii1 \l\11'U bb~'U 1\1~1'W~1~-ru eJ'U ru1 Mb U'U'VltJ\l~eJ "il1 n ~11~1\I bb~1 n1'J~ ~11~1\l 1~eJ'W ru 1M 1VI~1..:ioii1\l\11'W bb~ 
11 cu 'U '\J , v 

'U1\I ~1'W ~..:in~ 11 J'W 1~ b U'U b 'VIM 1VI~-ru~1\IVI '11i'l~'W "il1 nm1l.l-ru ~ li'lVl~eJ~'Wo~viu 1~md.J~ ru ru 1-d' bb'1 ~ ~fo ~1-:J"il~ 
'I 'U 'I v v 'V 

cJ\I 1"1..:i(I) eJ\1-ru ~lil 1'Wm1d.J~li'l bb'1 ~\P111d.J'\J 'J~m'VI b~'U b~eJ'lJeJ\l~-ru~1..:ioii1 \I 'Vl~eJ'lJeJ\11?11 bb 'Vl'WVl~eJ'1 n~1\l'lJeJ\l~fo~1\loii1\I 
J'W'Vln'\J'J~md 

'U 'U 'U 

' 
n'Jru er-ru~1\11u~1\loii1\l\l1'W bb~U1 \1~1'W 11il tJ ~1tl'W 1"111l.l1 'W1'j''j'\P1Vl,j\I ~-ru~1..:i(I) eJ\l'l11d~ri1'\J fo 

'U 'U 

1 Vlbbn~11~1\lb U'U"iJ1'U1'U b~'U b 'UeJM'j'1~eJtJ'1~ (9)~ rnu?feJ-!!} 'lJeJ\11\1 b~'U'1JeJ\l\11'U~~1\loii1..:imlJ~ruru1 ~\Id 
1~1?llil~Vl5~11~1\lb'Uf11'j'\JeJf)b~f)~l:\I~-- -- - - --- -- --- -------- ; -- -- - ., ., 

'U 

<S 
('U1tJ'V1Pl'W'j' L Vl~eJ\ln'1 mt1mru) . ' 

110 tj 

~eJ1'W1tJfl1'jbb'lJ1\l'V11..:!Vlm\lmn'Vl rn 
'U 
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II l/G.I II 

'lJB G>O n1'afl1'Ufl:W.:11'U'lJB.:lll-l'a'U'<\11.:l 
' " 

e'.J 1'u-;(j' 1\l"il ~ iJ1fl'!fl1u fl:W'l 1'U ~ 1'u-;(j' 1\lfl ~ 1\Ibfl11"il1?! ~1 tJtl 'j" ~~vi 5Jl1'1"1 bb'1~fl11:w '1i1'U 1n1 bb'1~1 'LI 
'\J ' •!j 

'j"~ Vl11'lvi' 1\11'U ~ 1'u-;(j' 1\1 'iJ~ iJ1fl'l~~1 ~11 e'.J bb Vl'Uzj 'lvl 1\11'U b~:W b 1'11btJ'LIe'.J1'u ~ ~'lJ fl'\J fl 1u fl:W 'l1'U 'lJ fl 'l e'.J1'u-;(j' 1\1 e'.J bb vi 'LI 
'IJ \J , \J \J 

vi''l n~11 'iJ~iJl fl'lhHu:we:iue:i°1'U1'iJ'iJ1n e'.Jfo~1\I ri1~'l'Vl1e:iri1m.J~i.11~1\I., ~e'.f 11~1\I flru~n".i';i:Wn1';i~ ';i1 'iJ-ru~M1 
\J I \J " 

e'.J mu fl:w'l1'U Vl1flu ~~vi~tl~ n'l-}1~ e'.J11-;(j'1\I bbl'i'l~\I 1~ bb-;(j''l bbn e'.J bb vi'U b '1i'LI11if 'U 1~~fl'i1 b ll'U ri1~'l'Vl1fl ff 1 bb 'LI~ih~1~ 
'U 'I \J \J 

bb-;(j''l bbn e'.J-ru-;(j' 1\1 n1';i bbl'i'l~ '!e'.J bb Vl'U 1911:w-ii fld 'iJ~ iJlfl'lvl1 b tJ 'U'Vl-J''l~fl bb'1~iJ1fl'l1~-ru fl11:w b .i;;'U'lJfl'\J b U'LI'VloJ''l~fl'iJ1 n 
'\J '\J 

e'.J11-;(j'1\I n1';i b tl~ tJ'U1'11Vl1e:i bbl'i'l~'le'.J bb Vl'U 1Vl~"il~vi'1iJ1~Vl1n1~1~1'um1:wb-M'U'lJ€l'\J b U'U'VloJ''l~€l'iJ1 ne'.J--Ji-;(j'1\I rlfl'U 
'\J '\J '\J 

e'.J1 T<5'1'lll ~V15~'iJ ~'lJfl 1 ~bu~ tJ'Ul'l1e'.J bb Vl'U\911:W1';i';ifl'Vl~\I fa EJbb-;(j'\I b U'U'Vli1'l~fl 1 UfJ'le'.J-ru-;(j'1\I bb'1~ 
'\J '\J '\J 

e'.J-r u -;(j' 1 'l 'iJ ~ iJ1fl'lvi
0

1n1 ';i b tJ ~ tJ 'LI l'l 1e'.Jbbvi'LIif'LI1 ~ tJ 'V'I fl. 'LI 1~tJ1~ A~ fl 1-;(j' 1'l'VI~fl'j"1fl1 b ~ :w 'VI~ fl -51'lbu'LIb'VI191 b ~fl 
'\J '\J ' 

v vd JI 
'lJ tJ1tJeJ1 ~~f1JflJ1fl'Ub'Ufl'l:W1'iJ1nb 'Vl~'U 

21 QI .c::.. I/QI II 

'lJ€l G>Gl fl11:W'a'Ull-J~'lJfl.:lll-J'a'U'<\11.:l 
" 

e'.Jfo-;(j'1'l"il~Mfl'l-ru ~~l'iflm!~ b Vll91 m 1:w b~ tJ'Vl1 tJ Vl~flJl fJ'U m1tJ 1~., eJ'Ubn~'iJ1n n1';itl nu~'l1'U'llfl 'l 
" " " I d.J 

llV II II QJ q I q o II Cit QJ ilV II 

e.J'j"'\J'iJ 1\1 bb'1~"il~191 fl\l'j"'\J e..1 ~191 fl f111:w b~ tJ'Vl1tJ'iJ1n n1';in';i~Vl1'llfl'l '1n'iJ1\l'Vl';ifl 1911 bb vi 'U'll fl'le.J ';i'\J "il1'l bb'1~'iJ1 n n1';i 
'\J '\J '\J 

u5u~\11'U'lJfl'l~-ru-;(j'1\l-d1\1~1 tJ (()111) 

m1m~tJ'Vl1tJ1~., 5'Ubn~bbn\11'U~e'.Jfo-;(j'1'l1~vi'1~'U bbil''iJ~bn~~'Ub'\"l'j"1~m191~~1~tJnl911:w e'.Jfo-<5'1'! I "' , , \J 

'il~i;i'e:i'l1u~~'lle.iu bl'ltJ°1le:imb'1l:W 1~fl'U~vt1mu~m.J1 m vt~11'1tJfl11-tl~1tJ'1JeJ'le'.J1'u~1\I be:i\I bl'Wbbl'im1:wb~tJvt1mrmn~ 
'\J 

'iJ1nfl11:w~~'llfl'le'.J11-;(j'1'l ~'ld m1:wfo~~'llfl'le'.Jfo-;(j'1'l~'ln~111'LI-iifld'iJ~i'LI~~61'l bnfle'.J11-;(j'1'l1~fo:wflrn1'Ufl~'l 
\J 'U 'I 'U 

~~V11tJ zj'l'Vlr!l.'l'iJ1ni!'Ue'.Jfo-;(j'1'lfl'liJlfl'l-ru~~b VltJ'l 1 'Umru'111';i~'\Jn'V'l~fl'l vt~flm1:wb~ tJ'Vl1tJ~'l n~111 'LI-iifl ~ bvhif 'U 
' '\J ' 

~-ru-;(j' 1\1 'iJ ~!}1 fl\1-r'\J ~ ~ M fl'l.J fl fl '1Jl1tJ'U fl n 1'LIfld1:W b~ tJ 'Vl1tJ1~1 eJ'U bn~ "il 1 n n1 'j"tJ Bu~ \11'U'lJ fl'! 
l/QJ i.I .di iJ .di QJ llQJ ii cf llv ii I 11 .::ii v .:; 11 I ti q i.1 .di 

~'j"'\J'iJ1'l vt';ifl~n"il1\l'Vl';ifl\9'\dbb Vl'U'llfl\J~'j"'\J'iJ1'l ';i1:W'1\l~'j"'\J'iJ1'l'lJ1'l (m:w) 1911:W~f1JflJ1'U 'Vl1n~11'iJ1\I ~m 'j"tJmfl'l'Vl';ifl 

~fl'! ~fl'l'Vl~flM e:i 'l'lJ~ 1-irfl1 b~ tJ'Vl1tJ1 ~ bbrl'\J fl fl'1Jl 1tJ'Ufln1 u bb i11 e'.J-ru-;(j' 1\1 "il~ iJ1fl'!~1b'W'LIn1';i 1~., b ~fl 1~11n1';i111'11\1 
' " I 

bbnM 1'l 1~bbne'.f11-;(j' 1\11~ tJ fl11-i1~1 tJ'llfl'le'.Jfo-;(j'1\lb fl'l ';i1:w~'le'.J-ru-;(j'1\l'iJ~iJl fl\1'11~1 olifl1 b~ tJ'Vl1tJ if 'LI., 191'1 fl~ 'iJ'U fl11-ir~1 tJ 
'U '\J \J l 

1~ 1 5mn~"il1nm';i'1n b1tJn~fl'l'Vl~fl'1n~fl'l~fl'l 1 ~bbne'.J11-<5'1'lVl'LIV1 
'\J '\J '\J 

II I c. I II 

'lJB <0>kl m-a'<\11m\l'Ubbn6'1n'<\11.:1 
" 

e'.J-ru-;(j' 1\l"il ~ iJ1fl\!~1 tJ b~ 'U bbrl ~ n-;(j' 1\1~ e'.J-ru-;(j'1'l1~-;(j'1'l:W11'Ue)191 ';i1bb61~1911:wn1'Vl'U~b1611~e'.J-ru-<5' 1'l1~ 
\J 'U '\J 'IJ 

l91n'1'l'Vl~e:iv11~ruru1111'ifl'1fl-<5'1'l~'ln~11 ., ., '\J 

()1e'.J-r'U-<5'1'! 1~~ 1tJb~'Ufl1-;(j' 1 'l'Vl~fl fl1Vl~ bb vi 'U5'U 1~ bbrl61 n-<5'1 'l~'l n ~111 'Ul';i';ifl'Vl~'l e'.J 11-;(j' 1\lll ~VlB~'iJ ~ 
'\J '\J '\J 

bfl1b~'U fl 1-<5'1\l~'iJ~ iJ1 fl\1~1 tJ bb ne'.J-ru-;(j'1\lm~ 1tJ1 ~ bbrl61 n-<5'1'l'lJfl\I e'.J-ru-;(j'1\l~\I n~ 11 bb61~1 ~~fl11e'.J11-<5'1'l1~~1 tJ b~'U 
\J 'IJ '\J 'IJ 

~1'U1'Uif m U'U~ 1-<5' 1\11 ~ bbn e'.J-r'U-<5'1 \11911:W ~ruru1 bb~l 
'\J "'., 

e'.J-ru-<5'1'l'iJ~Mfl'l~~ 1 ~lltJ'j"~ n'LintJ~1Vl-r'\J61fl-<5'1'lviflfl'U~-<5'1'lmv11'l1'U 1~tJ 1 ~mfl'\Jfl61:W~'lfl11:w 
'IJ 'U , , 

fo ~~~'ltJl'l'llfl'le'.J-ru-<5'1'! ';il:W~'le'.J-ru-<5'1'l'li1'l ('1111) 1'LImrum1:w b~ tJ Vl1 tJ~A ~fl1~'U 1 'Vl:wvi~ bb vi'LI 1~m:w fl n'Vlm tJ 
'\J '\J 'd.J 

zj\I bn~ "il1 fl flu~ b 'Vll91'Vl~flJl fJ'U 191';i1tJ1~., l'i fl61fl-<5'1\l'Vl~fl'\Jfl fl615'U~e'.J-ru-<5'1'l'Vl~fl e'.Jfo-<5' 1'l-d1'l-<5' 1'lmv11\11'U eHu-<5' 1\1 
, , I " , 'IJ 'IJ 'IJ 

lil ~!}1 m?i'l:wflu m:W5';i';itlu 'j"~ n'Un tJ ~'l fl~ 11'1"1 ~fl:W~'l'Vlfl. fl \i1'U m';i'111';i ~ b -d tJtJ 'j" ~ n'U 1 ~ bbn e'.J11-;(j'1'l bn fl e'.f 11-<5'1'! b1 tJ fl~ fl'! 
.... '\J '\J 

6 
('U1 t1 VJl3!'V'l'S b 'Vl ~fl 'l n'1mruflru) 

' Vo d 
e.JflTl..nt.Jfl1'Hb'lJ1 \IVl1\l'Vl611\l \911flVl <9l 
'\J 
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,, ,, 
"lleJ <0>m n1"H~li'Jlil.:J1'Ulil1.:J 

~1 ~11..()1.:i bb~\l~\lflru~m1:1.mTaMi'J "il .:r'U~?ll'l ~ fl'J'Ufl :i..J\11'\.J Vl~eJ'U 1~VJ~tl1 n~1 b ~ e:Jfl'J'Ufl:i..J mi 
\J "I 'U 'I , 

vi1.:i1'U'lJe:i.:i~.:r'U..(f 1.:i fl ru~m1:i..Jn1'rn11 "il.:r'U~?ll'l ~fl'J'Ufl:i..J\11'\.J V1~e:i'U1~Vl~'ll1n~1J'U ilri1'U1"il boLJ11 tlMi'J"iln1i 
'U , 'U , 

\11'\.J 1'W1 i .:i.:i1'\.J bb'1~?1m'U~ rie:i?111.:i 1~Vl n rnn bb'1~~fo..(f 1.:i"il ~1'1 e:i.:iri1'U1 vm1:i..J?1~m nbb'1~ 1~m1:i..J-tl1tJbVI~e:i1 'Wm i 
, '\J ,, 

i1'Wm:i..J?1:i..Jm1 

m1~ilflru~ mi:i..J miMi'J"il-r'U~?ll'l ~ fl'J'Ufl:i..J\11'\.J Vl~e:i'U1~VJ~tl1n~1J'U V11vi11~eHLJ'<(f1.:i~'U 
, 'U , 'U 

m 1:i..J .:r'U ~ l'l'lJ e:J'U M 1:i..J61' 11J 11J1d.LJ ei 11'1.LJ'e:JVl~\l hJ 

~ al q d 
"lleJ <0> cr bb'U'Uiubb6'l~i1f.Jn1i6'l~beJV\ilfl6'11\ilbfl6'leJ'U 

" 
~-r'U ..(f 1.:i-r'U iei.:i111~ M i'J"il ?leJ'U bb'1~vi1fl11:i..J b .LJ11"il1 'W bb 'U 'U ill bb'1 ~11 tJ n1i'1~b~tJ1'1 Ll'l tJ ~ ~1'\.J bbil1 
'\J " 

V11ntl11 nn11 bb 'U'U ~tl bb'1~11 v n116'1~ bB vl'IJ'U~\il~6'111'1V1~eifl6'11vi bfl~ ei'U 1 tl"iJ1 nVlil n n11VJ1.:i11'11 n11:i..JV1~e:iVJ1.:i 
bVJfliJfl ~fo..()1.:i~n6'1.:i~"il~tlnu~m:i..Jr\'11iJ"ilotJ'lJe:i.:i~11~1.:i flru~m1:i..Jm1~11"il-ru~?1\il ~mufl:i..J\11'1.J Vl~e:i'U1~Vl 

\J d..J 'U , \J 'I 

~tl~n~1~~11..(f 1.:ibb~\l~\l b~e:J 1 ~\11'\.Jbbil1 b?l~"il'U1'U'HU f\'1iiJ"ilotJ~\ln'1111 ~~mtJ'W~?l\il 1vim'.J'fo..(f 1.:i"il~f1virh..(f 1.:i 
'U 'U 'I 'U 

ri1b~tJV11 v V1~e:iri11.V~1v1vi 1 b ~:i..J~'U\11n~11..(f1.:i V1~e:i"!le:i"!lv1vm~61'11J11J1 hl1~ 

.LJ'e:i <0>ct' n1ifl'J'Ufl1J.:J1'U b\ilV~'J1~1.:J . " 
~·fo..()1.:iMni;:i.:i11flru~mi:i..Jn1iMil"ilfo~?1\il ~mum.1.:i1'\.J Vl~e:iu1~Vl~tl~n~1~~11~1\lbb~\l~\l 
'U 'I 'U 'I 'U 

ilrl1'U1\l~'il~M11 'il?lti'U bb"1~m'U~m1'U b ~ti 1 ~b tJ'U 1 tl1Jrn.J61'11J11J1dbb"1~ilri1'U1'il~\l~i.:i1 ~ bbm 'U b tJ~ v'U bb tl"1.:i b ~:w b~:w 
V1~e:it9lviVJe:i'U;.:i.:i1'UM1:w61ruru1d V11n~fo~1.:i'1Jvi~'U1l.JtJnu~M1:w ~11..()1.:i flru~m1:i..Jm1m1\l-r'U~?1vi ~muflm1'U 

QJ QJ 'U d..J 'U , 'U , 

Vl~B'U ~~Vl~tl~n~1 ilri1'U1"il~ "il~i.:i1 ~VI vvi m1J'U-8'1 fl i111~ m111r;i1-U11 'Umru b'il'Wd ~-ru ~1\l"il ~~m\J'Wb VIM 
, '\J , 

"lleJ'lJ t11t!i~ v~ b 1mm1tl~u~.:i1'UM1:i..J~t\J11J1Vl~e:i b~tJ n1e:i.:iri1b~tJV11tJ 1vi 11l.11~~\l~'U 

.Ue:i <0>0 .:i 1'Ww bA~bb6'l ~ n1ibbm"ll.:i1'U 

~11~1.:iil~Vl 5~"il ~i.:i b U'UVIU\l~e:J 1 ~~-ru~1.:ivi'1.:i1'U'W bl'l~zj.:ihl1~ bb?l\il.:i11V1~e:i11:i..Je:i ~1 'Wbe:J n?111 
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v v ' 

bbnmru e:i~~ ?1m'U~~"il~ne:i?1~1~vt~e:i~(;)vt1~1irn~1'U bb(;'l~~vrn-&1fl"J11 "il~IPi'e:i~hHum1:wb~'U'lle:iu"iJ1n 
l.J' I I.I I 

m1"il1~ne:i'U 
'U 

~-ru~1~£Jvt-U'1~~{;)V!1'JtltJ'UIPlllfleJ'W'U'U1(;)bfl~e:J~tJ'U\?l1~-U'e:itin11 b ,cs:'.oo ~ . ~ . ~iJ?IJl 1~1-ff 
~1'U1vi'~ fa tJ b ll'U 'J 11tJ'U1?11 vt~vt~e:i "i)(;)'VJ ~ bu tJ 'U:w 1bb ~11~ bn'U (9) tJ 1(;) tiiru rr~1'U b~:w'V1°1~1'Um:w ~'I! 'I! 1 

"il1'U1'U _____ :-_______ 1°1'U ~~e:i:w~ir n~1'U-rru1~?1°1vt~ub{f1vt-U1~'Ue:i~m:w'V11~vtm~ 1 'LI m"Jmuri:w~1'U~1~ b vt:wi 

ne:i?l~1~Vl~e:J?l~~1'U 1'11:J.JG1'n 1ru1 ~~ bb~l'U b~:W~1'U"il'Ubb~1b?l~"il b(;)tier-ru~1~b lJ'Uer e:ie:i nrh 1.ff~1m~tJ1 nu o~ v 'U 'U 

J1ii'Ub ~m ~~~J1ii'Uvt~ e:i~'U rhe:i~ 1 vt~ fi1'1ie:i:w fi1~1~ bbr;i~fi1~i~ nr;i1·1rn~~ir n~1'U'1Ju~~---------: ____ ___ ____ 1°1'U 

bb(;'l~er~u~1~\Ple:i~~u ~(;)'lJe:JU 1 'LI mru~ bn(;)fl11:W b~ tJV!1tJ Vl~e:J e:iu~ b'Vl\?leJ'U bn(;)~'U"il1nn1'J 1 off'Jti tJ'UIPl~~ n~111~11 
'U ' ' 

fl11 :w b~ tJ Vl1 tii!'U "i) ~ bn (;)~'U nub~ 1vt-U 1~'11 e:i ~n 'J:W'Vl 1~V!(;'l1 ~ Vl~ e:i n 'J:W'Vl 1~V!(;'l d ~ bb(;'l ~ b ~ e:iu 'J~ btJ 'lJtl'U e:i ~'Vl 1~ 
' ' 

'J1'lln1'J \?l1:WUtivtir~~e:i~1irn~1'Ub(;'l'U 15m'Jflru~13i:W'Ul'l~ Vi ?l'J .obom/ ~~&l~ r;i~i''LIVi (9)~ mn{]1fl:W bctl.!JITTI 

m:w'V11~vtm~?1~1'U~'V1B"il~bbm 'U b ~:w b&i:w b~e:i'U 1 '11vt~e:i~1~~'1Jf1J1m:w~ b ~'U?1:wfl1'J 
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(trn.J'Vl?tw1 Lvt~e:i.:inm.nruflru) , ' ~ . tj 

e.Je:J1'U'Jtlfl1~ LL'U1 'l 'Vl1\lVlff'J\Jl'lln'Vl &l 'U 
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<9ltv. b U'UV1'111~'1Je:i\lerfo~1\l"il~~e:i\1'1Je:J~':i1v"~ bB tWI 
'IJ 'IJ 

ti ~ .c::. .dd 
bb'1~1'l':i1"il?!m.J?!.fl1~'1Je:i b VJ"il"il':i\l'lle:J\l?!rn'WVJVJ 

l/ 0 I d 
l'l e:J\IVJ1\11'W b e:i \I fl e:J'W fl1 ':iV'W61!e:J\IU ':i~ m ~':i1ri1 

<9lrn. m':ii.Jfu':i1mfi1\11'Urie:i?1~1\I 

m':iu~u':i1ri1fi1\11'Urie:i?1~1\lm~?1\1l':ifl1':iu~u':i1m~\l':i~u1'U-LJ'e:i <9).cr "il~·1.Jim1m'Wmru~fi1\11'U 
'IJ ' ' ., 

l ll .::V Clit. ~ 

fle:J?!':i1\1'1 ~'1\IVl':ie:Jb ~~'IJ'U 

<9>. fl1':i'1Je:i b~'W b ~~ fi1\11'W ri e:i?1~1\ll'l 1~~ru ru1 bb uui.J~u':i1ri11~d b U'UV11J1~'1Je:i\ler~u~1\l~"il~~ e:i\I ., ., 'IJ 

b~v fl~e:i'lmv1 'Wrl1Vl'W~ ~o 1'W i.Ju~\lbb~i''W~erfo~1\l 1~?i\l~e:irn1'W\11~?1~Vi'1v V11fl~'Wn1V1'W~d1 Ubb~1 
'IJ ' 

er~u~ 1\1 1:Wll~vi5~"il~ b~ v fl~e:J\lb~'W b~~fi1\11'U ri e:i?1~1\l"il1fler11~1\11~Bfl~ei1 iJ 
'IJ 'IJ 

qq t.I I l/ l/ 

bbfl ~ fl':iru vi e..i11"il1\1 "il ~ \11 e:J\I 
'IJ 

b~EJ flb~'UA'U"il1 fl~f 'IJ~1\I 1 ~er11~1\l~b U'Ufl~f11ru1~'\J b~Vflb~'UA'U"il1fler~'\J~1\l L~ m ~1 
'IJ \J \J 

11 t v 'IJ 
Vl~e:J 1 ~1Xflfl1\11'U'1J8\l\11 ~ 

~e:i 1 u Vl~fa 1 ~1Xm~'W"il1fl'VI~ flU':i~n'U~fl!f1!1 bb~1bb~mru 

' ' "::It. 0 "::It. "::It. di I c:. C1it. di .cil Clit. .dril I.IV I.I 

Iv. fl1':i~ "il1':iru1ri 1'U1 ru b\l'W b ~~Vl':ie:Jfl ~ bbfl ~fl 1':i"il1E!b\l'Wb ~~Vl':im ':iV flb\l'Wfl'W"il1 fle.J ':i'\J"il 1\1 1'11~ 
'IJ 

b~e:J'W 1 '1l'1le:J\l~fl!f1!1 bb uui.J ~u':i1m 1~ ~ei\l 1~fo fl1':il'l':i1"il?!e:J'IJ bbfl~ b~'W'lle:J'\J"il1fl~1i1fl\l'\JU':i~mrubbfl~1 ~~e:i fl1':i 

~"il1':iru1'1Jm~1i1fl\l'\JU':i~mrub U'W~i'W?!~ 
' 

?!l'l':ifl1':iU~'\J':i1m (?!l'l':ifi1 K) "il~~e:J\lfl\l~~':i~~u~n1V1'U~ 111 'Wi''Wbb~1b?!hl'l1~~n1V1'U~111 'W~ruru1 
'U 'IJ t.I..., 

Vl~e:imv 1'W':i~V~b1m~m~ 1~'1lmve:ie:ifl 1 iJ 1~v"il~ H'?!m'lle:J\IVJ1\l':i1'1lfl1':iffi~':i~'\J 111 'W-LJ'e:i <9>.ct 
'IJ ' 

.1 ' ., ~ .. ,,.,., i.J"' 1" 
u1~b.flVl\11'UfleJ?!11\lbb'1~?!mVJ b'llfl'IJ?!(IJUJ1bb'\J'IJ 1'1.J11fl1 ~ 

" 
1'Wfl1':i~"il1':iru1b ~~Vl~e:Jfl~':i1ri1fi1\11'U~1\I b Vim rie:i?1~1\l 1 ~r\'1m rul'l1~~m ~\Id. -
p = (PO) x (K) 

rl1Vl'W~1~ p = ':i1m fi1\11'U ~ e:iw1.h v'Vl~e:i ':i1mfi1\l1'U b U'U\11~~"il~~ e:i\1~1v 1 ~er~u ~1\1 
'IJ 

PO ':i1fl1l°i1\11'U~e:JVIU1EJ~~fo~1\IU':i~~fl1~ Vl~e:J':i1fl1fl1~1\l\11'Ub U'U\11~ 
'IJ 'IJ 

zj\l':i~~111 'U~fl!fl!1bb~1 bb~ mru 

K 
' ' ' 

ESCALATION FACTOR V11Xfl~1EJ er% brle:J~e:J\lb~~fi1\11'UVl~e:J 
' ' 

u1m~~ er% brle:i~e:J\lb~Vflfl1\11'WA'W 

ESCALATION FACTOR K Vl11~"il1fl?!l'l':izj\lbb U\11'11~UW b.flVlbb'1~6'i'fl'l3ru~\11'Wrie:i?!~1\l~\l,i 
'IJ 
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' ' Vo ~ 

f.JB1'W1Vfl1':iU'U1 .:J'V11\IVlm.:J\111flVl m 'IJ 
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'Vi1J1~'Vl @ ..:J1'WeJ1~1~ 

..:i1'\.Je:i1ri1':i V1:1J1CJfi'l\l11e:i1f11':i b'li'W ~vi'im':i b\lb~CJ'U b\lvrn1u1~ VlffWn ~'W'n VleJU':i~'ll:w 
' 

eYWJ~'W'Vl1 ~m'Ub611CJ:w ?t':i~11CJtl1 h\lmV11':i fl~\11?1~ bJ\1\11'\.J ~1 bU'Ut?i''U bb~~1~VlmCJm1m1:wfi\I 
' 

(9) . (9) 1 ~~1 bb~~mA1':i'U':i':i~ufi..:i?11CJ b:W'W"ii1V1tl1CJ bb~1~':i1:wfi'IV1lJ'e:i bb u~\I bb~~':i~uu 1~~1.111CJ1'Wu~b1 ru 

®. tv U':i~'IJ1'1Je:i\lm fl1':i'U':i':i~ufi'lv1m:w'W"ii1V1tl1 CJ bb~1~':i1:wfi'l':i~uu'IJ':i~'IJ1.111CJ 1 'Wu~nru 

(9) . rn J~uuv1e:iV1~e:i':i~uu?11CJ~1\I 1 ~&1~V1~e:i~\le:i~1'W~1'U'/Je:i\lmm':i b'li'U vie:iufomml"l vie:in161J 

?11CJ1~~1?f1V1~'Ubfl~e:i\lu~umml"1 ?11CJ~e:i~1 '1~'1 
v v 

(9). ~ 'Vl1\l':i~u1CJtJ1'/Je:i\lm fl 1':i~'U fi'l'Vl1\l':i~ u1 CJtJ1.111 CJ'U e:i n 

®.ct ~1'\.JU':i~ ne:iu~"ii 1b U'U?f 1V1fo mm':i ba'V'11~6'i1'U~~ ~numm':i 1~ CJt?i'e:i\I ?1~1\IVl~eJ'IJ':i~ ne:iu'V'l~e:i:w 
nu n1':i rie:i?t~1\IB1fl1':i bb~hJJ1&-ifi\lbfl~eJ\I~ nJVl~eJbfl~eJ\ll'.ieJ n~~t11:i.n'IJ':i~ neJ'UVl~eJ ~~~\I b 'li'W ~~vi bfl~eJ\I 
fleJ:w~1 b\>le:i4 bfl~eJ\l?tutl1 bfl~e:i\lu~umml"l -w~~&-i '1~ '1 

" 
®.b 'Vl1\lbVl1':ieJ'UeJ1fl1':i ~'Ufl&-1 ~'U\l1n i-i1\1~1neJ1fl1':i 1~CJ':ieJ'U1~bn'U rn b&-1\>ld 

b-ifal\>l':i K = o.1€1& + o.wi& It/lo + o.wio Ct/Co + o.~o Mt/Mo + o.wio St/So 
'U 

"' "' V!3.J'J~'Vl 1€1 ..:11'Y~'\.J 

1€1.wi ..:11'\.J~'\.J V1:W1CJfi\I n1':i'IJ~~'U m':i\l1n~'W m':iu~er~~'U n1':i'IJ~VltJ1~'U n1':ibn~CJu~er~~'U m':i 
' ' ~~ - fl&-J'U~B~bbtl'U bzjeJ'U fl~eJ\I A'Ufl~eJ\I A'U~'Utl1 A'U'Vl1\I zj\lt?le:i\11.ffbfl~eJ\l~nJ bfl~eJ\ll'.ie:in~uBu~ 

~1VI ~'U n1':i fl&-! ~'U 1~VI&-!1 CJ fl11:l.J fi'I n1 ':ifl:l.J ~ 'U VI~ eJ'Vl ':i1CJVI ~e:Jl ?f ~ ~'U ~ ij n1':ifld 'U fl :l.J 
' ' 

flru ?f:WU~'IJeJ\ll ?t~J'U ., bb~~:W-Ue:i n1V1'U~i6m':ifl&-1 ':i1&-i~\l:W m':iu~er~ bb tl'U 1~ CJ1i bfl~eJ\I~ m bfl~eJ\ll'.ie:i n~ 
' ' I 

b ~e:i 1 V!l~m\>l':i'11'U \>11:w~n1V1'U~ 11 b'1i'Wb~CJ1nrn1'Wrie:i?1~1\lfl'U'UV1~e:i b zjeJ'U'll~'IJ':i~'Vl1'U 
"' 

~\l-d'1~':i1:Wfi\l\11'UU':i~b.fl'Vl EMBANKMENT, EXCAVATION, SUBBASE ,SELECTED, 

MATERIAL, UNTREATED BASE bb~~ SHOULDER 

1-Uam K = o.mo + o.wio It/lo + o.~o Et/Eo + 0.1€10 Ft/Fo 
'U 

6 
('U1CJY1l"1Y1':i LV1~e:i \l nm.11ruFH1J) 

' ' ~ · ~ 
t:.JeJTLldt.ln1':ibb'IJ1 \l 'V1 1\IV1~ 1 \l \>11n'V1 (9) 

" 
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lfl.lfl '11'LI~'Wb~E.M VlmCJfi-:i -:i1 'U t:;'W'lJ'W11'11 m1Jt11m b~CJ-:Jfl'W b U'U.ff 'W1 '!X b'U'W1~ bU CJ'U '1'W 1~rn1:w'Vlm~ 
\Ji'e:i-:im1 11'1CJ1'W'1ie:i-:i11-:i1~V111-:it:;'U1 m!i '1~ bb'll:W~1 CJ'(:;'W~eJCJ Vl~e:im11?1'1J'U 1 1?11'i 1-:i 1 bbfl~'\!l11CJ1 'IX b~:w'1ie:i-:i11-:i 

iim1f11'Ufl:Wfl'1.!6'1:WU~'lJv-:Jl6'1~ bbfl~iioLJ'e:in1Vl'Wl'l15tllju~11'1CJ1 •u\A~v-:i~ m bA~v-:iiie:i nf! Vl~mb 1-:JA'U bbf!:; 1 '\X 

V1:w1CJ rn1:w11:wi:1-:i-:i1'Ut:;'U~-:i -:i1'U~'W b'1CJ-:i CJ1 bb 'U1 V1~e:i-:i1'U~'W1 Vlaj~i'.1~ n~ru~A6" 1 CJA~-:in'W b y;e:iue:i-:i n'U m1 
' " Q.J Q.J c::it. lJ 0 0 

nl'lb'll1~~-:i'\!lfl1CJ'lJv-:Jfl11'l~fl-:JUfl~'\!lv-:Jfl1'W1 

1.u'&tm K = o.ct'o + o .lflo It/lo + o .lflo Mt/Mo + o.lflo Ft/Fo 
'IJ 

lfl .m \11'Wb'.\11:;-a:;bul?l~'LI VlmCJfi-:i -:J1'Wb'11~1~ bUl'l~'U~11tl 1~CJ:;'\!l 1 -:J'IJ'UEJ1 CJ 1'\.J - n~u tl1~mru 
1lJbn'W iv n1m:wm CJm1'W-:J1'Wb'11~1~ bu1?1ei1:w-:ifizj-:ilJ1ei-:iH\viA'WAi'W6'1-:i 

' 'IJ 

1-if~~'a K = o .ct'd: + o.G>d: It/lo + o .G>o Mt/Mo + o .lflo Et/Eo + o .G>o Ft/Fo 

d 
Vl:W'J~'Vl bf1 \11'LI'Vl1\I 

m.G>\11'W e'.i 'J'Vl1\I PRIME COAT, TACK COAT , SEAL COAT 

1-u~~ 'a K = o .mo + o .ct'o At/Ao + o.lflo Et/Eo + o .G:>o Ft/Fo 

m.lfl \11 'LI~ 1'\!l1\I SURFACE TREATMENT, SLURRY SEAL 

1.u'&t91'a 
'IJ 

K = o.mo + o.G:>o Mt/Mo+ o.mo At/Ao + o.lflo Et/Eo + o.G:>o Ft/Fo 

m.m \11 'We'.i 'J'Vl1-!l ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1.u'&t91'a 
'IJ 

K = o.mo + o .G>o Mt/Mo + o.ct'o At/Ao + o.G>o Et/Eo + o.G>o Ft/Fo 

m.ct' \11'LI ~ 1 '1 'LI 'LI A eJ 'LI n ~91 b&t~m 'Vl~ n Vlm CJ fi-:i ~1 fl'W'W A v'W n ~~~1'U\6'1~m Vl~ n zj ,:i'\.J 1~ n-e:iu ~1 CJ 

~~bbnJ-:Jb'Vl~nb~'UVl~eJ~~bbnJ-:Jml'lb'Vl~nn~1 bzjeJ:W~l'l (WELDED STEEL WIRE FABRIC) b'Vl~nb~eJCJ(DOWEL 
BAR) b Vl ~ n fil l'l (DEFORMED Tl E BAR) bb fl~ 1vCJIiivIii1-:i 1 (JOINT) ~ -:id1'!XVl:W1CJrn1:w 11 :w fi-:i bb~'U vr'U 

.:::ii.:::..~~ i/ 

AeJ'UnJ~b6'11:Wb'Vlfln'U1b1ruAeJ6'1~~1'U (R.C. BRIDGE APPROACH) l'ldCJ 

1.u'&tm K = o. mo + o.G>o It/lo + o.md: Ct/Co + o .G>o Mt/Mo + o .G:>d: St/So 
'IJ 
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t:JV1'LI1tinTrn'l11.:ivi1 .:iV1m\lmnvi (9) 'IJ 
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m.ct 'l1'W'VleJ<a:::u1t1'W1AB'lJn'a\9l b~'a~b V1flnbbfl::: .. :rn..1ue-Jvm mncm-:i 'VleJAeJ'Und\9lb?l'aj.J bVI~ n 

6'!
0

1V1-r'\.H1'U 'a:::U 1cnl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) -:J1'U 'a1-:J'a~U 1 cJ\l1 
d Q ~ d Cl. C:.: ~ Q ~IQ.I 

A'iJ'Und\91 b?l';ij.J bVI~ n -:J1'Um\91A€l'Und\9l b?!'aj.Jb VI~ nd1-:J'a~U1CJ'U1bb~~U'ab 'H1Jm\91A€16'!~i'l1'U ';i'"Jj.J'VJ-:J-:J1'UUeJ'V'ln 

AeJ'Un~\91 b?!~m VI~ n bb~~-:J1'UAeJ'Un~\9l b?!~m Vl~n5'U~:iJ'a'\.J bb urnb~~~n~ru~-:i1'Uri~1CJri~-:in'U b-d'U -:i1'Uuei'W'n 
" 

(MANHOLD) viei~€lCJ6'!1CJb'Vl'afli'lvl viei~€1CJ6'!1CJ1'1"Jvh bU'U~'U 

boU~\9l';i 
'U 

K = o.mct + o.\§:Jo It/lo + o.<P>ct Ct/Co + o.<P>ct Mt/Mo + o.<P>ct St/So 

m. b 'l1'W bA'a'l~~1..'.lAB'Wn~\9l b~~~ bVl~nbbfl:::'l1'Wb~eJ'Wtl'W\9l~'l VlmCJfi-:J ?f~i'l1'UAeJ'Un~\9lb?f~j.j 
bVl~n bA'a'l?f~1..:J\)1'U'a1nAeJ'Un~\9lb?f~j.JbVl~nmi?!~i'l1'U (R.C. BEARING UNIT) vimVl~CJj.JAeJ'Un~\9lb?f~j.J 

"' 
bVl~n (R.C. BOX CULVERT) V1€lt1'..:iJ11m..:i6'!~1-:JA€l'Un~\9lb6'!~mVl~n bzjeJ'Url'U\9l~-:JAeJ'Un~\9lb?f~j.JbVl~n vi1 

d d d Ct. C::: ~ I I.I d ,dq Q.J ti d Q.J 

b 'Vic.JU b 'aeJA€l'Um(1) b?f'aj.J b VI~ n bb~~?!-:in ei?1'a1-:i eJ'U'Vlj.J~ n~ru~rimCJA~-:m'U 

boU~\9l'a 
" 

K = o.mo + o.<P>o It/lo + o.<P>ct Ct/Co + o.\§:Jo Mt/Mo + o.\§:Jct St/So 

m.inl -:i1'W 1m..:i~~1..:i bVl~n VlmCJfi..:i ?!~i'l1'Ub V1~n~1V1foA'Ub~'UoLJ1j.Jfl'U'U bA'a..:Jb VI~ n~1V1fo~\9l~..:J 
u1 CJl\l 'a1 l\l'a'llti\91 bb 'll1'UM b?f 11 vJ Y-11 bb 'a ..:i?t ..:i b?f 1l'Vl CJ b?f 1 b 'Vl 'aVJ Pitl VI~ €l..:J1'U 1ri 'a ..:i b VI~ n 5'U~:iJ ~ n~ru~ 

" " ' ri~1 CJA~..:i n'U bb~hh1j.jfi..:i..:i1'U~\9l~..:Jb?111m..:ib V1~n?11CJ~..:J'll€l..:Jn1'a 1 vJY11~1m . .1~\9l bb "vi..:i'\.J'a~ b 'Vlfl1 'VlCJ 

boU~\9l'a K = o.\§:Jct + o.<P>o It/lo+ o.oct Ct/Co+ o.\§:Jo Mt/Mo+ o.ero St/So 

Vl~1\91~ er .:i1'W"llfl'\.J<a:::'Vl1'W 

er.ct .:J1'WAB'W n~\9l 1~h1~b Vl~nbbfl:::AB'Wn~\9l\911\91Af!B..'.l VlmCJfi..:i ..:i1'UA'iJ'U n~\1) b?l~j.Jb V1~n~~n~1'U 
'lleJ..:J b VI~ n€l ei nj.J1 bbCJ nri'1'U1 ru ~1..:JV11n'lJei..:i ..:i1'U ~ 1CJ 'Vl1..:J'a~u 1CJJ1~ 'U Vl~€l €11 m 'a'll~ '\.J'a~'Vl1'U'\.J 'a~ n€JU'lJ €1..:J 

' ' " d .::i' d Q.I I .::ii Q.J I l Q.J 

b 'lleJ'U 'IJ..:Jj.J?f f1Jt1J1 bbCJnl\l1mu'V'l1~..:i1'UA€l'Und(1)\91..:J nm1 b 'Vl1'U'U 

boU~\9l'a K = o.ero + o.<P>ct It/lo + o.\§:Jct Ct/Co + o.\§:Jo Mt/Mo 
'U 
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K = ESCALATION FACTOR 
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