
"l..e:J'Ub"l..!9ln11';h~1~~mm~n 6'11V1-r'U 

bl"11~f111-:J1'W~1-:J.V:'ll~m~nf1n~1e:Je:J mb'U'U ~~vl1bb'U'U111:l6'l~bB t:J~ 111:lf111 'll1~:W1ru11r11 
v 

bb6'l ~b€1 n 6'111'l.l1~n 1 ~111"11 b\"11~ n11rie:J 6'1~1~1~'U'U 1~'U11:l'l11"l.. e:J-:J'Vl1 ~Vi6'l1 ~Vi:W 11:Jb6'l "l.. m o<S:' 

<9>. U'VI'il1 

m:w'VI1'!Vlm'l ~'W'W5n"'l1 'Wn1'.ifl1UA:W~ll~'.i:::\9lum'.i1 Vfu~m'.i ll~:::rnl:w'Ll~B~ilCJu'W'Vll'lVlm'l 
' " 

1 Vl'1A'rn:wm rmil'W l ~ BflillJll'jlljnl'.i 1 Vfu~m'.i~~ lln'VIn?ll CJ'VIl'lvi'1'Ll'.i:::l VJA Vl:Wl CJ'.il:W~'l?ll CJV11'l1 'W~'W~ 
d:J 'I 'I 

n'.i'll VJ'ji\J:WVil'Wfl'.ilb~ :::~'!Vll~'W'WVJU~ ~" b U'W~'!Vll~~~~~'l'El 81 'W~'W~'.il'U~:W bb~Jl b~l'jllj'.i:::CJlrl'El'W~l\l 
'I 'I 'U 'I 

bb~::: b U'W~'W~~:w~1u~ b 1 ru'L11 n bb~J1 b ~l'jllj'.i:::CJl J! mJ'.i :::?luuruVll bn~ ?1m1:::J1vb :we:J8 b?l:WB 1~ CJ bu'jlljl::: 
' v " 

B 81'! ~'l~'W~1 'W bb 'W 1 'Vll \l Vl~1 \JVI:Wl CJ l~'ll mocf' ( bb~'ll \9l.J'W:::) u~ b 1 ill~'! bbrlvl 1J1t11 n bn~ ~ ~\l1 \l b 1 CJ'W 

B'W?l11~~Vl~ n~ r11 1:WCJ11'Ll'.i:::m ru ®m n1m:wrl'.i ~'.i:::uu?l1151'.iru'l11JlA n~'llll'l1 'WvlB'.i:::mCJJl'liB\l 
' " 

tl'W'W 61'!e-J ~ 1 VfJ 11 'W viB1 Vi~ hll~ b~:w t1 '.id~VJ5 Jll'ji\J 8 n~" ~ n ~ru::: m'.iHfu '.i::: 1 CJ'll'l1~ ~'W1 'W ~'W ~ 
b tJ~ CJ'W bb UG'l'llbG'l::: b ~:w ~l'Wl'W B 81\l'.i1 vi b ~1 b 'li'W lb Vi~'!~ e:J8en v'1 CJ (A B'W 1~iJ b iJ CJ:W Vl~Ul'W~~ ?l'.i'.i) 6'1 m'W 

" " 
'Ll'.i:::ne:J'Un1'.i1'1'Wfll enAl'.i'jiiJTih b lJ'W~'W vh 1 Vf~'W~?IB'loUl'lVll'l~'.i:::\9lu?~'ln11tl'W'W Vlln~j;.J'Wrln"ii:::vh 

" 
1 VJ'.i:::\9luJ11 'W~'W~ l ~:W?l'l~'W 1~?ll:wl'.im:::u1CJJ1G'l'l61AG'le:J'l?l151'.iru::: 1A'Vi'W b ~B'l"iil ntJ~mruJ1mn 

" " 
bn'W n11~~All:W?ll:w l'.itl'll B'l'.i:::uu'.i:::m CJJl~~B 8'1.1B \JAG'l B'l?l1151'.iru:::~"'l:::1'u 11'1 ~\ln B1 Vfbn~\J ruvml1 

" v 

vi1:woU''l "iil n~'W~1 V1~vi1 :w G'l'l ~l "ii'.il"ii '.i v111 Vf bn~\J ~V11J 1ei B ~'Wvll:WoU'lU'W~1 "ii'.il"ii '.i n'.i:::VJu riB 

nl'.i"ii'.il"ii'.i~'l1fl'.i'l'1J1CJ vl11 Vlnl'.i"ii'.il"ii'.i&J~oU~6'1:::6'1:WVIGllCJi1 1:w'l 

m:w'Vll'lVlm'l 11'1 rl'.i:::Vl'un~"\J t!JVll 191" n~ 11 1\>l~"iil'.irul b {l'Wrn '.i b ~:w'Ll'.i:::~VJ5m'jllj'.i:::um:::m CJ 

Jl'li'El\l'Vll\lVIG'll'lVI:wlCJbG'l'll mocf' (bb~'ll\9l.J'W:::) 1~CJ n1'.ib ~\l'.i:::'Ul CJJ1e:Je:Jn61bb~J1b~l'jllj'.i:::m1~ m ~lAlCJ 
" 

1A'.i'l?l1'1'l'.i:::uu'.i:::ul CJJ1~ nB?l1'1\l~'W:W1 bu'ji\J1::: b U'W nl'.ib ~:w b&l:W"'Iln~~B8 bbrlb ~B\l"iiln b U'W 1A'.i'l nl'.i 
" 'li'Wl~ 1 Vlru~ m'.iG'l'l'Vl 'W?l'~ ~ b V1 A1 'W 1G18 bbG1:::15m '.io/JuoU'B'W'.il:w~" "'J:::ri'B'lUB\ln'We-J Gl m:::'Vlu~m"'l"'l::: bn ~~'W 

v ' " 

"iil n m'.inB?l1'1'l~'l r1 B'l mv'1 CJ~ l ~CJl'lll ru lu 'jlljl:::A1'W 1 'Wnl'.i~ mm:re:1 n lb uu ~~vll bb UU'.il CJ~::: lB CJ~ri'1Vl1'u 
" v 

m'.inB?l1'1'l ~"\J "~~"~~ u 'W m:wm'lVlm \l 1~~u Am m~~ r111:w l ~ CJJ'lll ru 1'11 'W m '.i'.i :::m CJJ1 b lJ'W m '.i lu'ji\J1::: 
q q v 

b ~BI'h b iJ'W m '.i\91'1 n~ 11 ~'l~fl1 1:w ~1 b U'Wrl B'l~ 1'l~'L1~ n~1~ n~1B B mb uu ~ 1Vl1'u ~~vl1'.i1 CJ~::: d)CJ ~ 
'.il CJ n l'.i U'.i::: :w1 ru '.i1 fl1 lbG'l::: l'El n ?ll'.iU '.i::: n1 ~ '.il A11A'.i \l n1 '.i nB?l1'1'l '.i:::uu '.i:::'U 1 CJJ 1"111 nVJl'lVIG11 \l 

Vl:wlCJbG'l'll mocf' (bb~'ll\9l.J'W:::) 61bb~Jlb~l'jllj'.i:::m 
" 



; 

kl. 1\9l~tJ~~61.:~A' 
' 

nJ:W'Vl1\lVIfn\l ~A11:WUd'~6'1\lA'<il~l1~1\l~u~frt~1 1'im~1 6i1VI1uereJmb uu~r11A'1 bb um1t.J~~bBCJ\91 
d'1CJ md' 'IJJ"~mrud'1A1 bb~~ beJn6'11d'Ud'~m\9ld'1A1 lA~'l m J"rieJ6'1~1\ld'~u1m.hveJ'l'VI1'lVIm'lVImm~'lJ 
mocs:: (bb ~'l1\!AJ'W~) 61 bb~J1 b~TV>Jd'~ tn 611V11ut111 ur\'1 b IJ'W nld' lAd' \l rieJ6'1~1\l d'~'U'Ud'~'U 1 CJtl1'lJ eJ\l'V11\lVIm\l 

'U ., 
VI:!JlCJb~'lJ moCS:: (bb~\lf\!AJ'W~) Gibb~tl1b~1'\"ld'~CJ1 

'U 

m. ~ru61:wu~'lJeJ.:~~tJ~m~n 
6Tl.@) ~'IJ~ n~11K eJ\l b U'W u~,;''Vl~'<\1 \9l'Vl~ b u CJ'W nu f'1'W8o11 eJ:W~~'IJ~ m~n nJ~'Vl d'1\l n1 d'A~\l bb~~~ 

'U 'U 

'IJ~ n~1VI ~ n (Lead Firm) IK eJ\l b tJ 'W'U~,;''VI1 1'11 n d'~U~ n~1~ '<\) \91 'Vl ~ b u t.J'W nu f'1'W J o1JeJ:w ~~'IJ~ n~1 
'U 'U 

m~'Vld'1\l m d'A~\l bb~~ H11u1 'UeJ'W n11 \91Ud'~ neJ'Ul'lJ1;g'I"Jlf'11 nJd':WA1'UA:W ud'~ b.fl'VIiJ~uA A~ '<\11 n6'1.n1 
'iQ~ 'I 'I 

~ i.l V e:l~ Q..J ~ o<:::l tV.::::::. 'l.l V 0 I 

11'11 n d'\911 CJ bb~~\91 eJ\l:!J1 1'11 fld' bb~~'I"J'W fl\l1'W'Vl:WA ruG'l:W'U \91 A11:!Jd'A11:W6'11:W 1d'bl b VI:W1::; ?I:!Jfl'U \91 1bb VI'W\l 
' 'U 

Vl,j1~ ~m1:w'IJ1'W1ru bMmnu\l1'Wl'lJ1;g'I"JbU'W mh\l ~ 1m m~1\l'lJ1~ IKB\lm u eJ'W ru1\9lud'::; neJu1'lJ1~'1"J 
v ' v 

lfll1n d'd':WA1'UA:W'lJeJ\lU d'~b 'VI fll1 'Vl CJ ~~1'W1'W'U A~1 nJ~ b .W CJ\l'I"JeJ b ~eJrl1 b IJ'W n1d'1 Vl'U~nld' lA d'\l n1 d' 
' ' 

171\l m)111ri'mll'l~'IJJ"~~'Vl6.n1'1"J bb~~ bn\9lud'~~'VI6t-J~ 

m.kl ~'IJ~n~11K eJ\l b U'WiJ~uAA ~ ~:r1m~'I"J1'U~1\l\l1'W~~'Wo1JmG'l'WeJ l\91 CJ:iJVI~ mi1'W nld''<il \9l'Vl::;b'Ut.J'W 
' 'U "" 

~\lm:w~\!AJ'W1o~n'<ilmd'A'1 m~'Vld'1\l'I"J1ru'lJJ eJeJn 1 VfrieJ'WVI,j11'W~'Wo1JmG'I'WeJ 1~bn'W 0) u 
' 

m.m ~'IJ~n~11K eJ\l b U'WIJ ~'UA A~~Hi'~u 1 'UeJ'Wtu1\91U J"::;n eJ'Ul'lJ1~'1"Jl m nJd':WA1'UA:W'IJ J'::; b.fl'VliJ~ 
'I 'I v "' 

'UAA~'<il1fl6'1.fl1lf'11nJ 
' 

m.cs:: ~'IJ~ n~1'<il \91 'Vl ~ b u t.J'W b tJ 'WtJ ~~ AA~ \911:W n~VI:!Jl CJ ~ \l '<il \9l'VI ~ b'U CJ 'W 1 'WU d'::; b 'Vlf'11 'Vl CJ l\91 CJ ~ 
1\91 biUd'~G'I\lAUd'~neJun'<il nld' b U'W~'IJ~n~1 bb~ ::;'<iJ\9J'VI~b u CJ'W 11 nuf'1'W8o1JeJ:w~~'IJ~n~1 m::;VJJ"1\ln1d'A ~\l 

' 'U 'U 

6Tl.ct' ~ 'IJ~ n~1 '<\) ~ IK eJ \l b U'W ~:iJ'IJ d' ~G'I 'U f)1 d' ru t \91 CJ i1 ~ ~ \l1'W ~ vl1 bb~ d bG'I ~ '<\) fl'UV1tl1 CJ d' 1 'lJ n1 d'VI~ eJ 
'U 

m. b ~'IJ~n~T'iJ~IKeJ\l b U'Wm~bl m::;u~eJ 111 'WUtu~d'1 t.J~eJ ~v1 \l\l1'W'lJeJ\l'Vl1\ld'1'lJ nld' bb~::; 1ri'bb ~\l 
'U 'U 'I v 'U 

b 1 CJ'W~ eJ bbi11 Vl~eJ 1~ b U'W~~1r11u t-J~'lJeJ\l n1d'i'l1 Vf!J ~u A A ~VI~eJ'UA A~ ~'W b U'W~ v1'\l\l1'W\91 1:w J'::; b u CJ'U 
'U 'I 'I 'U 

d'1'lJn1d' 

6Tl.!l1i 1 'W mill~ b U'W n~:W'U ~,;'VI 'U ~,;'VI~ b U'W fl'<\1 f)1 J~d :w A 1 '<\) ~ IK eJ\l i1 A ru G'l:!JLJ~ (9] d' \l m:w~ n 1VI'W \91 
' ' 

" " 'lJ1\l\9l'W 

m.~ ~'IJ~ n~11K eJ\l b U'W~:iJ A ru 6'1:WU~\911:Wo11 eJ 0lcf bb vi'l'IJ J"::; n 1 fl! A ru~ nd'd':W m d'DeJ\l n'Wbb~::; 
'U ' 

'IJ d'1'U 'IJ d'1 :w n1 d''Vl '<\1 ~ \91 bb vi'l 'lJ 1 ~ b ~ eJ \l VI fin bn ruov1 bb~::; 15 n 1 d'~ \91 v\'1 bb~ ~ bbG'I \91 \l u ru ~ d' 1 CJ n 1 d'1u ~1 CJ 'lJ eJ\l 
' v 

lm'l nld'~'UAA~VI~eJIJ~uAAm U'Wri~ ru ru1 nuVIt11 CJ'l1'W'lJeJ'l1:u 'I"J. f'1.tvcrcrcs:: bb~~~ bbm 'lJ b ~:w b~:w v1'ld 
'I 'i 'U v v &I 

m.~.0) 'U AA~ VI~ eJIJ~ 'U A A~~'<\)~ b o1J 1 b U'Wrl~ ru ru11K eJ -:J1~ eJ t.J1 'W :01 'W~ b U'Wm~ bb 6'1\71\lU ru~ 
'I 'I 'U v v 'U c{-9 'U v 

d'1 CJ~'Ud'1CJ~1 CJVI~eJ bbG'I\71\lU ru~d'1 CJ~'Ud'1CJ~1 CJ 1~biniKeJ'lAd''U~1'W 1 'WG'I1d'~611 A' ru 
v 'U v 

m.~.lv 'UAA ~VI~ eJiJ~'U A A~~'<\1~ b o1J'1 b UW"l ~ ru tu1 fl'UVI!.Jd CJ\l1 'W'lJeJ\l ~:UIK eJ\l ~\l'Vl~ b U CJ'Wl 'W 
'I 'I 'U v v d.!l 

J"::; uu B b~ n'Vl d'eJiJ n G1'lJ eJ\l n d':WU ru ~ ~~~ 1 \l ~ b 1u 1'1lrf f'1'W Jo11 eJ:W ~~ \9l~eJ~ \91 ~1 \l.fl1 A ~:u 
v 'U 'U ~ ., ' 

I QJ 'V V I 0::::::, I Q..l c::l 2.J I I "">. I V .:::!( c:j 

m.~.m AG'Iru tu1\91 eJ\ld''U bb~ ~'<\I 1CJb\l'Wt-J 1'W'Utu'lJ5'W1A1d' b l'W bb\91 flld''<\11 CJb\l'W bb\91 ~~Ad' \lG/5\l:W 
'U v v v 

dJ~A11~ bfl'WG'I1:WVI~'W'U1'Vlrl~ ruru1eJ1'<il~1 CJ b U'Wb~'WG'l\9lr11Jl 
'U 'U v v 



m.~. cs: bd eH'll u A 61 ~mu 1 nu V!U1 tJ -:J 1u 'V 8 -:J 1 :o bb t\'1 A 61 ru ru 1 rX 8 -:J ~ V1 vhu ru ~ bb G'1 VJ-:J 'a 1 tJ 1 u 
'U vv d~ 'U vv v 

'a 1 tJ ~ 1 tJ bb 61 ~ tJ 5 U~ 1'11 JJ tJ 'a~ n 1 f! A ru ~ n 'a 'a JJ n1 'aU 8 -:J n 'U bb f1 ~ tJ 'a 1 'U tJ 'a 1 JJ n1 'a '11 ';() ~ 1'1 bb 1A -:J 'V 1 ~ b ~ 8 -:J 

Vlf1 n bf1 ru'V'i' bb61 ~15 n 1'a~Vl vl1 bbfl ~ bbG'lVl-:JU ru~"J'1 tJ1'U "J'1 tJ ~ 1 tJ 'V 8-:J lA 'a -:J n 1 "J'~'U A A {;1V!'1 8tJ ~'U A A 61 b tJ 'U 
"' ' ' 

A61ru ru1 n'UV!U1 tJ -:J1'W'V8-:J1:o 'l"J. f! .lv<t'<t'<i bb61~~ bbm 'Vb ~JJ b~JJ lVl mA ~-:JA ~Vl 
'U v v cl.ll 

.., "" d.~ 
CS:. A11a.J"J''UIN Vl"lfeJ'U'V e:J'l'VI u'aWl~1 

cs:.@) ~ tJ ~ n ~1 ';() ~ rX 8-:) tJ 5 u~-:) 1 'U 1 VI b tJ 'U 1 tJ 1'11 Jj oif 8 ~ n ~ 'U bb 61 ~ ';() ~ rX 8-:) 1 oif A 11 Jj i A 11 Jj "111 'U 1 qJ 

'V11-:J\9'1lu1 f\1 nJ'ja.J mh-:J ~~G'l V1 b tlu 1 tJ A1JJ m A "J':01'W~ tJ8JJ 1u num-:J1'V 1~'l"J'W1'W1 'V1 ~ ~tJ~ n~T;u~ lX8-:J ' ~ 

tJ5u~-:J1'UI9i'1tJA11JJ"i11'W1qj b81 h 1~bb61~'VcJ'UV!Ji'Wb iAltJ 'j 1 u m'jtJ5u~VIih~ b ~8 1 VlbnVl'lh~ 1tJ'V'l1 bbri 
d 

f)JJJ'VJ1-:JV!611-:JJJ1 f)'VJG'\Vl\91618(91 b 1611 
' 

CS:.l§:J n1'jil1 bG'l'W8VJ(;l-:J1'W'V8-:J lA"J'-:Jnl"J''VInA~-:J ~tJ~n~1';()~lX8-:J1 VluAm mV!tlnmm1tJ~8~ 
' ' 

bG'l'U81'11JJ oUeJ ®b btl'W~il1LG'l'U8\9l1tJI'l'Ub8-:J 
" 

cs:.m ~tJ~ n~1 lXeJ -:J bb~ -:J~-:JJJ8'UV!JJltJ 1 VI "~~Vl m 1 lA'j -:J m 1" b tlu~1u~VJ'V8'Un1 1tJ llu~-:J1'W 
" " ~ 

~1-:J 1 1'11JJ lAJ'I f)l'jd bb61~ b tl'U~~Vl~8tl1~G'11'U-:J1'U nu f)JJJ'VJ1-:JV!611-:J 1 'U'U1~J'V8-:J~tJ~n~1 
" 

cs:.cs: f11'j b tJ~tJ'Wbb tl61-:J'UAm mV!tl n 1 um1\i\'1b tJ'Wf11'ji'J1JJ61ruru1lA1'1 f11'jtl ~tJ~n~1rX 8'1 bb~-:J 
' "' v 

1 VlmJJ'VI1-:JV!611-:J'VI11'U~1'1V!tJ1 bb61 ~lX8'11vHum1JJ b i'1u'VeJ'U';()1 nmJJ'VI1-:JV!611-:J ri8'W 

cs:.cr Vl1 niJuqJV!1 LnVJ~'WeJ'Wb ~eJ-:JJJ1';()1nVJ61-:J1'Wm'jeJeJ mb uu'V8-:J~tJ~n~1 ~tJ~n~1';()~lX8'1vl1 
m 'j bbm 'V 1 Vlb! nrX eJ-:J lVJ tJ ~8 b tJu b~ eJ'W 1 'VA11JJ~u ~ Vl'VeJ'U'VeJ'I u ~~'VI~tJ~ n~1 m'j\i\' 1 b 'Wu m 1 vl'-:J n~11~ 

" 
tJ~n~1';()~\i\'1 b 'W'Wm'j1 Vl~~1'1lV1m ~1eJ~1-:JiJtJ1~~'VI5rn'l"J lVJ tJ';() ~b~tJ n~8~ A1'U~f111b~JJb~JJ1V11 ';()1 n 

mJJ'VI1-:JV!611'1Bn1dJ1191 

cs:.b ~tJ~n~1rXeJ-:Jvhb 'Wum1 1 Vlu~f11"j'A1JJ lA1-:Jm1d1 Vlbbtl1bG'\~';()mtJ1 unm~n1V!'WVltJ'U~-:Jbb~ 
1u 5VJ';()1 n1'W~61-:J'W1JJ 1 u61qJqJ1~1-:J A11JJ~1oU11V11 eJ'Wb ~8'1';()1nm1JJ'U n'l"J~eJ-:J'V8-:J~tJ~n~1';()'Wb tJu 

b VIA 1 Vl~tJ~n~11dJG'11JJl'jbi~'IJJeJ'U-:)1'UJl1 tJ 1 'W rl1V!'WV1 b 1f11 ';()~iJVJfllVl tl\911 -:J~8 f11'j ~';()1'jfll1 AillG'lJJU~'VeJ-:J 
' ' 

~tJ~n~1~1VI1'U-:J1'U lA'j-:Jf111~'U 1 ~';()~iJ~'U 1 'U 8'U1A\9l 

cs:.m~ VJ61-:J1'U';()1 n lA 'a -:J f11'jtl~m uu ~'V~'VIB'V8-:J nJJJ'VI1 'I VIm -:J ~ tJ~n~1 ';() ~1111 tJH vl' ALb Ufl-:J 

b ~JJ b~JJ 11JJrl-:J 1oil'e11-:JB-:Jnu lfl"J'~ m1~'W 1:W119i'~'li'W rimJ 1191'1ueJ'Uru1\9l';() 1nmJJ'VI1~V!m-:J 
' "' 



\ 
) 

\11WIR1~\-IIJ1Ulfl'll 304 

~1uunt11m.n'{~ · l110'Tthran·-jv, 

V I 'iJ I !V 

VltrV1flin~1 fl'J€l'UA61:W\911:Wbb'W'J'Vl1\JVl61'NVl:W1tJb61'/J mocs: lil''lbL~ 1\lblCJ'WVliln~ fi'l vhthtJ1n 
' 

bn~(9) bb61~~'W~ 5'W 1 ~1\il-r'\Je-.m m~'Vl'U 1 'W b 'V\91 nJ\l b 'Vl'Vi:WVl'W1A'J bb61~~\JVll (9)'W'W'Vl'U~ 
( V < Pi v-c .:Sv0 ~ r-<S'\ ) • ' ' 



b. 'l.IB'Ub'l.IVl'l.IB~~1'W 

~ "" ~" b.<O> ~1'WI"In't~1bb6'l~'JbA'a1~Vi'l.IB~Gl 

~tJ~n'tf1~~191 eJ'l~?·h b 'W'Wm';if! n'tf11 bA ';i1~~oif enJG~ ~ b~ tJloVeJ'l b ~ B'lh:mmJ m -ae:JeJ mb uu 
'U 

v v 

'a~'U'UJ~ 'U 1 tJ tl16'1 'l ~ bb~tl1 b -:D 1'1"1 d~ tJ 1 
'U 

b.®.® f! n 'tf1l bA ';i1 ~~6'11 b Virl'U ru'V! 1 n1 -ad'\ VI i111 ~ J1 vh :w ~'W ~ f! n'tf1 b ~ Btl1 hJ ' .., 
'lh~ ne:Ju nl';i~~l';iilll BeJn bb uu Lfl';i'l nl';i 

b.®.® f!n'tfl~Ubb'UUbde:J-:Jal'W (Conceptual Design) bb61~~~1';iill1VJJ1~6'1B'U u-ru'll1'l 

bbG~~il11 '\J'\J';i~ neJUn1';i~~1-aru1~~eJ:Wtl1b6'1'Wm'll bb'U'U LA-a-:J n1';i~b Vi:w1~6'1:w1 Vlb U'W1 'll1911:W1'19lt1U';i~6'1-:JA1 'W 
'U ' 

m-a-a~muJlVll:w~n1Vi'UVI H LV~tJ1 Vlil1b6'l'WBB~1·rwmJ m 'Vl1'lb~eJn~b tl'W 1 u1~ 
b.®.m oifmJG~~'W''l ~~1bU'W 1'Wm-avhb 'W'Wm';i Lfl';i\1 m';i b ~eJ 1 Vlbb~1b6'1~~Vl1:w1'rlt1'll';i~6'1-:JA 

<u I ' 

b.kl ~1'Wn1';iihh'W~'J:W'l.IB~'I..h~'l.l1"U'W 

~'ll~ n'tf1~ ~alB-:Jvh b 'W'W \11'W 1 VI b U'W 1 'llr11m~b ut.Juci'1i!nm tJ n-r~:w'WVl~ -h>l 1 tJ m-a-ru~\1 
"" 

AJ1:WAVI b~'W'l.leJ'lU';i~"U1"U'W ~. A.®ctcr~ bbGI~e:J~1'l1JeJu~~\ile:J'lAJeJUAGI:Wn1"avhb iJ'W\11'W ~\lrle:J 1 u-d' 
' 

b.®.® ~tJ~ n'tf1 ~ ~ 191 eJ\1 b6'1'W B "bbt;.J 'W m J 1711 b 'W'W \11'W nl';iil ~1'W ~1:w 'V eJ \IU';i ~ "U 1"U'W" 1 VI 

A';ie:J'UA~:WVlG~eJVI';i~tJ~nmm-aflnu11l1 'W"a1 tJ\11'Wb de:J'll'l'W (Inception Report) b6'1'We:Jvle:JnJ:WVl1'lVim'l 

b~e:J 1 VIA11:W b ~'W"UeJ'Urle:J'Wb~:w'll5u&l\11'W LVI tJiJ'jltJGI~ b5tJVI'Ve:J'l n~m-a:w~~~l711 b 'W'W n1';i ~-ru~VI"UBU'l tl 
bbrim;n~nJ';i:W m1:wbthVi:w1tJ b'VlA'WAbb6'1~15m';i~1o1J ~1'lb16'llbbGI~';i~tJ~b1m t;.JGI~fl1Wl1~~1~-ru bbGI~ 

' 
15 n 1 ';itl1-ii B f1 VI b ~'W ~1~ -r u 1 u1 oif'll J ~ Lu "U'l1 eJ ~ 1\1 'iT VI b ~'W ~ \1-d' 1 'W ~l'W 'V B'l b 'Vl A'W A bbG~ ~15 n 1 d~1 oifti 'W 

i.l ~ o;::l 2,.1 .:::f.:::, ~cJ i.J Q.J 2.1 I'V 

~~VleJ\IJ.JJ1tJ Gl~beJtJ VI A ';i'UtlJ'W A';i e:J'UAGI:W tl\1 n~ nJ';i:W'Vl bntJ1'1JeJ'l n'U n1';i';i1'UJ1:W'VeJ:WGI nl';ibt;.J tJ bb ~'j'iJeJ:WGI 
' 'U 'U 

n1';ifl1Vi'WVI n~:w b U!Vi:l.Jl u bbG~~ m';i-r'U~\IoifeJAVI b ~'W/b6'1'Wmb 'W~ ';i1:W~'l6'11 b Vil'l 'l 'W m ';ib~B m 'VlA'WA bbG~ ~ 
' ' 

15mJJ'W 1 m1 oif ~\1-d' 1 VIV~ bb 'W1'Vl1'l n1';i~VIvi1 bb!\J'W\11'W m';iil~1'W~1:W'VB\IU';i~"U1"U'W ';i1 tJG~ ~b5 CJ(71~\I 
'U 

i11A~'W'Jn n ('l1'Wn1';ilJ~1'W~1:W'VeJ'lU';i~"U1"U'W) 

b.h ® ~'ll~n'tf1~~areJ'l~V~1 VfuJ~"U1"U'Wil~1'W~1:w 1 'Wn1';ibb6'1(71\IAJ1:wfiV~ b ~'WB~1\Inl'1\I'V11'l 
um~ale:J\11 VloifeJ~mbnU';i~"U1'1l'WVlG~e:JVI'j~tJ~ nmm';ifin'tf1b U'W';i~tJ~ 1 B~1'lvlm ~e:J\1 'We:Jn~1 nd ~'LJ~n'ti'l 
~~l'leJ'l~VI1VIilm';iU';i~'ll:w1mueJ~1\11JeJu m Af\1 AB rle:J'Wn1';ifl1Vl'W(7l'Vl1'lb~eJn Vi~'ln1';ib~eJn'Vl1\lb~e:Jn~ ' .., 
b Vl:l.Jl ~6'1:W~6'1 VI bbGI~ bde:J \11'W fl n'tf1~\1Vi:WVI bb~1 b6'1~~ 'l 'W'Vl nLJ ';i~ b~'W bbvl~\le ~ ~ aJ eJ'l rle:J'W n1';i ~VI~\1 ';il tJ \ll'W 

' ' 
~'W~(71Vl1tJ (Final Report) 'VeJ\In1';ifin'tf11 VlbbrlnJ:WVll\IVIGlJ\1 bbG~~I'leJ\I~VI1 VIii n1';iU';i~~:wn~:w~e:JtJB~1\I 
UeJ tJ ® A f\1 LVI mbri G~~ flf\l~~l'le:J-:J fl';ie:J'U AG~:WU';i~"U1'1l'W~ b U'W n ~:w b U1Vl:w1 u~-:JVi:W(711 'W~'W~ f! n'tf1 LV~u ~VI 

' ' 
~'W 1 tJ6'1m'W~~ b Vi:W 1~6'1:w bbG~::; alm1~-ruA11:W b ~'W"UeJ'U~1 n m:w'Vl1\1Vim'l neJ'W n1';ivh b 'W'W nl';i 

b.®.m ~'ll~n'tfH~I'leJ\1~(71Aru::;uAG~1n';iVi~n L(7ltJeJ~1-:J1Je:JtJale:J\IU';i::;neJu~1tJ 
' 

~'llltJ1ru n1';i~1'WlA1 nJ'jJ.J ~'lbbJVI~eJ:w n1';ilJ~1'W~1:W'VB\IU';i::;"U1'1l'WbbG~::;m'jLJ'j::;'lJ1~:w~w5 J1JJ~\I ~ 
'U .., 'U 

~-ru ~ Vl'lleJ'U 1 'W ~ 1 'W m 'jlJ ~1'W ~1:W'V e:J'lU J ::;'IJ1'1l'W 1 'llil1 b6'1'W eJ ~bb ~\I bbG~::; -ru ~ \I.U e:J:W 6'1~ 1 n'll J~'ll1 'll'W ~\I 
'U 

Aru~uAm m~'lVi:WVI~~I'lB\IJ.J1vlln1';isVn.ffeJ:wm';itl1 b6'l'WB (Rehearsal) vle:JnJ:W'Vl1'lVi6'11\l b ~B 1 VIA11:W 
' 

b ~'W'lle:J'U rieJ'W~~~I11 b6'l'W eJ~ ~\lrlB'll J~"U1'1l'WB~1-:J1Je:J u (9) ~tJ V11~ ne:J'W m';ii!V~'ll';i~"U:w 
' 

b.®.cr ~'ll~n'tf1~ ~\ileJ'l~VIvl1 bbGI~ bbm 'VbeJ nmd'lld~ ne:Ju nl';iU';i~"U:W ~B~\1~1:wrl\ll ~YIA11 
' 

m~mJ.J:iJ&l bA~ eJ'W 1 Vi1 bb 'U'Ub6'li'Je:J'U~~\I'VB\ILA';i'ln1';i bbGI~ ~eJ~\I~m\i~~~'\111 'll b!\J tlbb~~1 Vf bbtlU';i~'ll1"U'W 
~~BJ.J~\Ivi1 md.V n.ffeJJ.J m 'jtJl b6'l'U BV11J.J~1~ d~u 111 'WoVeJ m) 1 VI bb~ 1 b6'1~~ n Btl 61\I~'U~eJ ~ l'l1J e1 u (9) 

' 



; 

~tl \?11~ ~\l.Q ~~rXel\l b?l'W mel n?!1~~1'l11 Vfm~vn\lV!~'J\l b Vl'W'llel'U nel'W I\J\l~~?!1:lJ1~flvh m~11\?1Vl~1CJnu 
tl~~'1l1'1l'W~ b U'Wn~~ b U1Vlm CJ bb~~/Vl~mt-.~mb vdot'el~~ bb~~beln?\1~~1\l 'l ?i 64151~ru'1l'W bb~~ 1 'Wmru~ 

'l 'll I 'U 

~ ~rX el\l:ri n1 ~ b ~ rutl~~'1l1'1l'W~ b U'W n~ ~ b u 1Vl~1 CJ~1Vl1~ elV!~ el ~1~tl~~'1l~ b ~ el~bb ~\lV! ~ el1'u~ \loll elA \?1 b Vl'W 
OJ ' ' 

~~rX m lil1b U'W n1~bb{)\lvrr el~?i\l bel n?\1~~ b~CJ'JoVel\l1 Vlbbrl n~~b U1Vl:lJ1CJI71\ln~ 1TV!J1'U ~'J\lVlih n el'W1tJ1! \?1 hJ 
' v ' v 

'WelCJn'J1 ®cf 'J'W 

b.lv.ct ~tl~m~n~~rXel\l~'J'U~'J~oVelA\?1 b Vl'Wbb~~-ilm?!'Wmb 'W~ri1'l1 ~1JI1um~1n ih md'~ 
n 1 ~ lil1 b u 'W\l1 'W n 1 ~:rl ?11 'W ~1 ~'Vel \l tl ~ ~'1!1 '1l'W 1 'W.fl1 A ?!'W 1 ~ bbri ~~A~ \l b\?1 CJ?! ~tl b u 'W tl ~ ~ bM'W 'V'J{ el~ ~ \l 

' 
1 bA ~1 ::!l-4 bb~ ~'111 b?l'W elt-J~ n1 ~-w~ 1 ~ru11 'W bbri ~~tl ~~ bM'W bb~ ~ bb?! \?1\l ~1CJ ~~ b~ 8 \?1'/Jel\l n 1 'J'l11tl 'J~ bM'Wri1 'l1 

1 tlHftl~~ b8'1l'Wl 'Wn~ m~~'1Jel\ln1'J?lm~1el ~1\loU\?1 b~'W bb~~ 1 'Wmru~'W~1~ill1 bb6'11 b Vl'W':h hl?!1:lJ1~fl'l11 
tl'J~bM'W 1\?11 tllil1b U'Wm~ 1 'W m'J?l n~11Ji nrXel\lbb?!\?1-:J b V!\91t-.~~tl'J~nelu 1 Vf.U\?lb ~'W ~\l.Q 1 Vf~tl~n~1~\?lvh 

' 
bU'W'J18\l1'W?!'Jtlt-.~~m'Jiil1bU'W\l1'W ?i-:J1VIbbnm~'Vl1-:JVlm-:JmCJ1'W (9) ~tl\?11~ Vl~\l~1m?!~~~'Wn~m~~ 

' 
'Vl n A~ \l ~1 ~~\l ~~ rX el\ltl 'J~ ml"l bt-.~ mb 'V'J~1 Vftl 'J~ '1l1'1l'W1u 'Vl'J 1'U.fl18 1 'W ®tf l'W 11u bbril'W~ b?l~~~'W 
' 
n~ m'J~m'Jiil1 b u'W\l1'W m'J:ri?i'J'W~'J~'1Jel\ltl~~'1l1'1l'W 1 'WmA?!m~ bb~~~A~\l 

b.lv. b ~tl~n~1~~rXel-:Jvl1b U'W m'Jtl'J~'1l1~~~w51m'lm'Jel~1\l~m ~el\l b\?18~~rXel-:Jb U'W 1 Vf 

b Vl'Wfi'lVI~ n m'J'Vel\l m~~(i),J'W1'Vl1\lV!~l\lel ~1\l ~\l ~'W Vl~el bb 'W'JA\?11 'Wn 1'J~ (i),J'W 1'Vl1\lV!~'J\l mu~1 tl nun 1'J 
'U 

el'W 1n~bb~~?/\l b?!~~A illJl1'V'J'1lel\l'Vl1'V'J 81 n'J5'J~~'1l1~ ~\l bb'J\?16'1el~ bb~ ~61\lA~ 
' ' 

~\l.Q ~tl~ n~1 ~ ~rX el\l~\?lv11 b tl'W bel n?! 1 'J bu'V'J1~ b~el\l 'J 18\l1'W64'Jtl t-.~~ m ~:rl?i1 'W~'J~'Vo\l 
' 

tl'J~'1l1'1l'W 'V'J1o~~\l 'J'J'U~'J~ belnm'J/~8~\lVI~\?1~1 m 'W m'Jtil1 b U'W\l1'W m'J:ri?i'J'W~'J~'1Jel\ltl'J~'lJ1'lJ'W~1171 
lil1bU'Wn1~\91~el\?ln1~rln~1bA'J\ln1'J bb~~~\?lbnu1'W CD Vl~el DVD ~ou1Vfm~'Vl1\lV!m\l'V'J~8m18\l1'W 
" v v 

'1J'W?l\?l'Vl18 
' 

b.m .:J1'W~m~dhR'J1:;~1Roa.:~m-a 

~tl~n~1~~rXel\lvl1 b U'W m~?ln~11 bA'J1~~1A'J\lf11~ 1 VIA'JeJ'UAfl~ 1 'WJi1'W'V el.:J m'Jtl'J~ dJ'W 
' 

; ~ 11 <if~ 181 'W f1 1 'J ~ \l 'Vl 'W VI~ eJ ~ 11-if ~ 18 ~ b ~ 8 'J oV el.:! rl 'U b A ~ \l f1 1 ~ rl1 'W n 1 ~ tJ ~ ~ b :lJ 'W t-.1 ~ \91 el 'U bb 'Vl 'W 'Vl1 \l rl1 'W 
' 

bl"l ~~)in~ bb~ ~ t-.1 fl \91 eJ'U bb 'Vl'W Ji'1'W~'W 1 ~'J~~\l f11 ~1 bA ~1~ ~~11-if~18 bb~ ~ ~ 1\91 eJ'U bb 'Vl'W '1J eJ\lbA'J \l f11 ~ b\?1 CJ 

bb?l\?1\lt-.~fl m~1bA~1~v41 'W~tleJ\91 ~1?i'J'Wt-.~fl\91el'Ubb 'Vl'WriB m~~\l'Vl'W (B/C) ~~~Tu~~U'W?!'Vl5 (NPV) el\91~1 
'U 'I 'U "' 'I 

t-.1~\?\eJ'U bb 'Vl'WJl18 1 'W (IRR) eJ\91~1t-Jf!\91eJ'Ubb 'Vl'Wf11 ~f!\l'Vl'WJi1'Wbfl~~~n~ (E I RR) ~'J~~\l1bA~1~~t-Jfln'J~'Vl'U ' ... 

Ji1'W~\lbb 'J\?16'1eJ~Ji1'W~\lfl~ -ifB~bb~~.um~8 b\?181 Vlb tl~8'Ub VJ8unum~tl1utl~-:J~~uu~~u1mh55ri1'l1 
b~8'JoVB\l\911mtl bb uu~t11 b?l'W eJ 1 'WoVB b. (9) 

'U 



b.~ \l1'U~1bil'Un1':i'Vl1'lt1h'U~\lbb'd~Glel~ 
nl'i~ ~vll'il tJ\lTW nl'il bA'Jl:;Mr-Jfl m:;vru ~\I Lb l~fle:J~'VB\IbA'i \l nl'i ~tJ1nBT;u:; M B\1171 1 L 1J'W m 'i 

~~vll'il tJ\Il'Wnl'ifl f1B11 Vli:le:l~flfle:l\lrl'U "Lb 'WlVIl\11 'Wnl'i~~vll'iltJ\ll'Wnl'il bfl'Jl:;MNfl m:;VJ'U~\l bbl~fle:l~'Ve:l\1 
1 fl 'i \1 n 1 'i Vll \l VI fll \1 (Guidelines for Preparation of Environmental Impact Statement of a Road 

Scheme)" lll'l.fl1 A ~'U'd n 6lJ ( '11'Wv11 b il'Wnld"VIl\lMl'W~\1 bb 1~~ 8~) ~\l~~vllb~tJ?hwn\ll'W~\lbb l~fle:J~ bLfl:; 

nl'JiJ~l'W~l~'Ve:l\l'Lh:;'IJl'IJ'W nd~VIl\l Vlf\1\l lill~~U'ilf1!J 1 'W be:lf11:11'i bb 'W'UVll tJ'il tJ nl'ioVB nlVI'W~tf Jf\ltf 

~u1nB1 'i]:; ii'B'It.h bb mVJl\llll\1 n ~11m 1 oV' b tl'W bb 'WlVIl\IVI~ ntJ'J:; n e::'U n'U b Bni:ll'iVIl\ll'l.ll m 'i~l\11 ~ b~ tJloV B\l 

?l'1VI-r'U 1711 b tJ'W n 1 'i Pi nBl bbfl:; ~ ~vll'il tJ\Il'W n1 'il bfl 'i 1:; Mr-Jfl n 'j:;VJ'U~ \1 Lb 1 ~fl B~'V B \lbfl 'i -1 nl'i 1~ tJ'V e:J'U b '1! lil 

nl'iflnBlVI~nmh-:Ju8 tJ\\J:;MB\I'Lh:; ne:J'UJi'ltJ b tfe:JV!l~\IMB 1 utff'le:J 

b.~.<9) ~tJ~nB1~V:;il8\IJ"l'\JJ"l~ I'IJ"llil?18'\J ~AAru:;-r:jj:IJ'U\91~ J":;buCJu oV8'\J\IA'U oV8 .. 
n~VlmCJ bbf!:; bbv.JWll'U~l\11 J"l~~\1 'U bCJ'\J1CJbbv.J'U~'Vluf11?11'11~1'11 'Vl1\IM1'U~\I bbdV!~mJ~ b~tJloV8\lnu 
bfld"\lnld" ~\ld ~tJ~n~1~V:;ii'8\l?l~uv.Jfln1J"Am~n1 'WUJ":;b~'U ~1\11 ~b~CJloV8\11 11 'UJ"lCJ\Il'U8tl1\l'li~ b~V'U 

b.~.~ 1 'WnJru~il8\liJmJ"tJJ":;dj'Uv.Jf!m:;VJu~\l bbd ~~ mJ ~tJ~n~1~V:;il8\lthtJJ":;b~'UD~V~ CJ 

~\I bbd~~8mh n1':iAf1~1 lbm1:;vf bbf!:;tJJ":;d:J'Uv.Jf!m:;'Vlu8ti'l\l fl~b~Jr.J~ bVICJ1 'U n1J"An~1bbfl~1 bAJ"1:;vf 

v.J fl n 'j:;'VJ u ~ \1 bb 1 ~ ~ 8 ~ bb~ fl ~tJ J" ~ b~'U IV~ ii'8\l v\' 1 b il'W n 1d' 1 VI A J" 8 u A 61 :w~'U ~1A J" \1 n 1 J" bb 61 :;~'U ~1n ~ b A CJ \1 
' 

8tl1\liJ8CJIV1 f1fl'UtJf1f\1\l rJ'U'UoVl\161~ <too b~l'ld" Vl~8mn f1l1 1 'U mru~~\\Jld"illl bbti'l b Vl'Ul1bAd\ln1J"iJ 
'\J 

bb'Ul 1 il~~~V~n81 Vlb1'\~Nflm~'Vlubu'Ul\ln11\l 1~mb u\I~'U~~~Vld"rul1AJ"\Imd"88mu'U~l\11 l'll~Vl~n 
n1m~l'ld" ?l.fl1'\IIJ.flJJU d"~ b 'Vlfl'/J8\l~'U~bAJ"\I nld" Vl~8~n~ru:;ilb lfltl~rJ'U'U bAJ"\Inld"MV!~l'U d"l~~\1 il8\l 

'\J 

bnUJ"l'UJ"l:WoV8~fl?l.n1'\IIJ~'lbb l\91~8~ 1 'WD~V\\JD'W 1 VIAJ"8u A61~8\lAUJ"~n8u~\l ~ 8\IAUJ"~n8u'Vl~ n A8 
'\J ' ' 

'Vl~'\IIJCJl nJ"~\1 bb 1 ~~8:W'Vll\IM1'U n1 CJ.fl1'\IIJ 'Vl-r'\IIJCJ1 nJ"~\1 bb 1V1~8:WVI1 \1Al'W1ll.nl'\IIJ A rufi1n1J" 1.iftJ J":; bCJ'IJtl 
' 

'/J8\I~'U~tJ bbfi~A rufi1~8Arum'\IIJ1l11'1 b~CJ1 VI~~Vld"illllill ntJJ"~ b~'UAntj1~Ud"lf1f'l8 ti1 'U\911J"l\lb8f1?1ld" 
'I 'I 'I d.J 'U 

bb 'Ul'Vll\11 'U n1 J"~~ v\'1 J"l CJ\Il'U n1J"l bAJ"1~vfv.Jfl nJ"~'Vl'\J~\1 bb 1 Vl ~ 8:W'V 8\lbfl J" -1 n1 J"'Vll\I'Vlfl l\1 ~\I bb 'U'\JVJl CJ 
v 

v 0 "' 

d"1 CJ n1d"'/J8nl'Vl'U Vl'U 

b.~.Gn ~tJ~ n~1~V~M 8\1\i\'1 b il'W n1J" brl'\JJ"l'\JJ"l~oV8:wm ~:Wb~:W 1~ CJ~V~il8\l rh'Vl'U~"'lVl bn'U 
'\J ' 

Ml8tl1\l Aill.fl1'\IIJ~ \1 bb d ~~8:W 1~ CJ bb?l~\I'Vl~ n bf1ill~~1 m 'U f11J"n1Vl'UVl bb V!Gl\1 ~'\Jv.JG'lf1d"~'Vl'\J ~\llil:; 1.ifb U'U 
' 

1?1'1 bb 'Vl'U'/J8\Ibf1J" \1m d 1 Vl'li'Vl b~V'U ~\ld v~ii'8\l bb?lVl\11711 bb Vltl\1 bbfl ~u dd CJ1 CJJ"1 CJfl~ bBCJVl?l.fl1'\IIJ bbdVlti'8~ 
bV!CJJ"8'\JvV! btl'\JMlm.h\1 d'::!CJ:; b 1m m1:w~ bbfl~'lll\1 bdfl1'/J8\I f11J"~Vl btl'\JM18tl1\l 15mJ"bnu1 bfld"1::!v1 

' 
tJJ":; bJJ'Wv.Jfl m:;VIu bbfl ::!:W11'1 J":jj1'U b tJ~CJu b VI CJ'\J'/J8\I bb~fi~Dv~ CJ'Vl1\IA1'U~\l bb lVl~8~~1Av1'1mJ"I'I J"lv1~ 

"' 
b.~.~ ~tJ~ fl ~1 v ~ ii'8\l't11oV 8:Wfl ~ b tl'\J d"l '\J d"l:W b ~:W b~ :W:wl 1.iftJ d"~ n 8'\J f11 d"'l.Jd::! bJJ'U v.J fl 

'\J 

nJ::!'Vl'\J~ \lbbd Vl~B:W 1 'U d"1 CJfl~ bBCJ~ b\71 CJ~v:;il8\lv\'1 b il'W f11d" 111\ld 

b.<f'.~.<9l ii'8\l tJ d"~ bJJ 'Uv.J fl f1d ~VI'\J ~ \1 bb 1 ~ ~ 8:W ~ 81 v bn ~ ~'U ~ \11 'U f1 d" ru~hj iJ 
b A d" \1 f11 d" bb fl ::! f1d ru ~ iJb A d" \1 f11 d" b VI CJ ~ v 1 d" ill 1 ~ \11 'U d" ~ CJ ~ n 8 'U n 8 ?1 ~ 1 \1 d' ::! CJ ::! n 8 ?1 ~ l \1 bb fl ::! d" ::! CJ ~ 
\i\'1 b il'Uf11J"1 VIA d"8'\Jflfi:W~\I v.Jfl nd'~VI'U~v:; bnVl~'Uv1 n\?11 bAd" \I f11d' b8\l bbfl ::!lil1f1 bAd" \1 f11d"~'U 1 ~8 cJ 

' '\J 

1n~bACJ\l bbfl~~il bb 'W'J 1 il:w~v:; bnVl~'W 1 'W 8'W1 A\91 
v 

bK~.~ il8\l bb?l\71\1?11 b Vl\91'/J8\Iv.Jflf1d~VI'\J~f1~ill~'/J8\ING'lnd::!'VI'\J Vl\l'Vll\1 l'ld"\1 bbfl~ 
' 

'Vl1\lel8:W bbfi~J"~ lllu All:wJ'Ubb J"\I'/J8\Iv.Jflm~'Vl'\J~\I ii'8\IJ"~u 1 VI b Vl'W'li'Vl b v'Ul1 v.Jfl nJ::!VI'U 1VlUl\l~ilirm~lA'ru 
' ' " 



b.cr'.cr'.m Ji' e:J·Wll b'W'l.Jnl ~A1171 nT~tUe..JG'l nd~Vl'U~ bfl \91 ~'W b\91 t.J '<\l ~ J1 e:J\l bb6'1 171·H tl'W 

fi11 bfl'IJ1 Vlmn~?\171 b'Vll~'<\l~b tl'WhJ1~ b ~e:JA11JJ6'1~\911 n 1'Wm'H u~t.J'Ub Vlt.J'U 1LA~1~~ bbfl~6'11m~'ril1\l~\l 
' 

bb Vl~\l~m1~bbfln tl'W~CJe:JJJ1'U ~1JJ~'I Ji'e:J'Ibb?ll71'1~m'IJe:J\l<U'e:J~G'lfi11bG'l'IJ~1'11 ~111JJ11 ill tJm~1LA~1~~ 
bbfl ~u ~~ biJ'We..J fl111 'W~lt.J'Il'W e:1 ~l'IG'l ~d) t.J v1<bl71 b '<\l'W b ~e:J 1 Vf6'11m~ ~\91 ~1'<\l?le:J'UAJl Jj ~ nJ\' e:J'I'l.J e:J'~ fi11 bfl 'IJbbfl ~ 

'U 

15m~A1'W1 ru 11Yi1171 t.J~l CJ 

b.cr'.cr'.cr' m~1 bml~~bbG'l~u~~ biJ'We..Jfl m~Vl'U J1 e:J'I~'<\l1~ru1u~~ L~w;.m m~'VI'U 

Vll'l ~ l'W ~'I bb 1171 ~ e:JJJ ~ 1'11 ~ jJ A 1 1JJ 61' JJ~W5 fl'W 1 VfjJ A1 1 JJ b ~e:JJJ 1 CJ 'I fl'W b "1i'W fl illfll 'VIJ ell n1 A b ~ t.J'I 
~'W6'1~bVle:J'W, V1'1J1m~'U'U1Jb1A 61\9111'W~~'U'UtJb1f'l, m~'IJ~~l'l~\lVlfllt.J e:JVln1VJmtl1~1M'W ArunT\IIJtll 

' ' ~1M'W 1JnA1Vlt.J1Vl1'1th m~1t.JntJ1m1'WA'W m~bu~t.J'WbbUG'l'lm~t.u~~'W m~bbD'Ibbt.Jn, m~AJJ'WlAJJ 
m:J~ b Vl\91 bbfl~A11JJUG'l e:JI71n t.1 b tl'WJi''W 
' ' 

b.cr'.cr'.ct m ~vl' l'W 1 t.J e..JG'l m~Vlu6'11V!1'u bb~ fl ~u~~ b~'W'l.Je:J'Itl'<\l ~ t.J~\l Ln \91~ e:JJJ ~ 
?!1JJ1 ~~u ~~ biJ'W e:Je:J nJJ 1 b tl'W fi11 bfl'IJ1~ Ji'e:J.:Jbb6'1\91 .:J15 n1 ~bbfl ~ e..JG'l n1 ~vl' 1'W1 t.Je:J e:1 nJJle:J ~ 1'1 fl ~ bBt.J \91 bbfl~ 

oU\91 b '<\l'W b\91 t.JJi' e:J\l bb?l\91'11 Vlb ~'W b tl'W~l CJl'W ~U1711~ b~e:J'WV!~e:JtJ \911JJA1 1JJ b V!JJ1~6'1JJb ~e:Ju~~ bt.J'lltJ1 'Wnl ~ 
~\91\911JJ\91~1'<\l6'18'Ue..JG'lnd~Vl'U~'Ibb1171~8JJ (Monitoring and Auditing) 1'We:J'W1A\91 

b.cr'.cr'. b <U'8~ fl n 1~1 bfl ~1~~ fi11e:1 ~ 1'1~1~ '<\ll nVI 8\lu Bu~ n1 ~'<\)~ J1 8 .:JiJV!i.J.:J ~e:J 
1 'U ~ 8 'I f,..J G'l n 1 ~ 1 b A ~ 1 ~ ~1 171 t.J VI 8 'I u B u~ n 1 ~ J1 eJ 'I ~ 'W Vl ~ b u t.J 'W n 'U VIti 1 t.J '11 'W ~ 1 'IJ n 1 ~ bb G'l ~ J1 8 \l6'\' 1 6 'W 1 

1 U8'4h1J1\91 '<\l1nV!ti1t.J'I1'W~1'1Jm~1i'W 'l bb6'1\9l'IU~~n8u1ll 'W~1t.J\l1'W~1t.J 
b.cr'.ct' ~u1 m~l '<\) ~ J1 8'1 b?l'W e:JJJ 1\91 ~ n1 ~ bbG'l ~15 n1 ~{1 8 \l fl'W bbnl'V bbG'l ~ G'l 171 e..JG'l n ~~Vl'U 

~'~ bb 1\91 ~8JJ~iJm1JJ b VIm ~61JJ~~I711\91 t.JiJA11JJ b tl'W1 u1m 'WVll\luBu~ 1\91 t.J bbt.J n bbt.J~m\91~m~6'11V!1'u bb~ 
fl~ e..JG'lm~VJu 1\9lmu'VIJ1~e:J~1'~ ~'~ JJ1\91~m~~1~111me:Je:Jmb uu~1t.Jfl~bBt.JI71 b ~8m~D8'~ n'W bd1l 'IJ bbfl~ 
G'l\91 e..J G'l n~~Vl'U~'I bb 1171 ~e:JJJ ~1JJ~'IJ1 e:J\liJ n 1 ~u ~~JJ1 ru ~1A1A 11<U'~1 t.J 1 'W n1 ~ v"l1 b 1J'W n1 ~\911JJJJ1 VJ~ n1 ~ 
vl''Jn~11 

b.cr'. b 1 'Umru~V>Ju,-hilu~~ b~'W~b V!m~6'1JJ~'<\l~~\l b6'1~JJ~\l bb 1171 ~e:JJJ 1 VliJA rum'\AJ~~'W'<\lln 
' 

b~JJ ~u1n~1'<\l ~J\'8\l b?l'We:Jm\91~m ~~'~ b6'1~JJ bbfl ~u1uu~'IArumV>J~'~ bb 1\91~ e:JJJ 1171 t.J~u1n~1'<\l~rile:J.:Jv1'1 
' ' I V 1 l 

m~1bA~1~~\91~1'<\l6'1e:Ju b V1m1'1Vl'W1711'l1 bbVltJ'I bbfl~'IJe:Ju b'IJ\91'l.Je:J'IV1'WV1'1l'liJA11JJb Vlm~6'1JJ bbn m~u1uu~'l 
' ' ' .::::;, 2.1 Q.) 0 ~ c::::,.q 0 ~ Q..J 6' c:::j 9.1 'VV """' 

Arum'VIJ6'1'1bb1\91G'le:JJJ fln~ru~m~mb'W'Wn1~bbflnol711b'W'Wn1~ e..JG'lG'l'VIJoVl\91e:J'In1~ mue..J171'1Je:J'U ~~t.J~nm 
' 'U 

'I'UU~~mru1 'W m~v"l1 b 'W'W m~ ~'ltl~'l~111 b6'1'W8'<\l~ril8.:JilA11JJ b V!J.n~?!JJ~\l1 'Wbb~'IJe:J'IU~~~Vl5e..JG'l bbfl~ 
'luu~~m ru~1JJ~'Irile:J'Iilm1JJ b tl'W 1 u1\911 'WVll'luBu~ 

b.cr'.b"ll 1 'W mru~u~~ biJ'We..JG'lm~VJu~'lbb 1171 ~e:JJJ bb~1V>Ju--i1iJu ~~b~'W~'~ bb 1\91 ~e:JJJ~6'11A'h1J~ 
'<\l~Ji' e:J'Ivll b 'W'Wm~ ~171 \911 JJ\91~1'<\l6'1e:J'U n1~ b u ~t.J'Wbb u fl'IA rum'VIJ~'I bb 1\91 ~ e:JJJ ~u1n~1'<\l ~ril8'1 b?l'We:Jbb 'W~ 

' 
16n1~v"l1 b 1J'W n1~~171\911JJ\91~1'<\l?le:JuArun1'\AJ~'I bb 1 171~e:JJJ 1 'W~u bbuu~1111 u1 iunu~1~171 CJ~1CJ ~'ltl~.:J~ 

' 'U :M 

111 b6'1'We:J'<\l~Ji'e:J'IilAJ1JJ b Vlm~6'1JJ~\l1 'Wbd 'lffi'IU~~~VJ6m1 bbfl~\luu~~m ru 



; 

b.ct' -!l1'W6l'T'a'J:U bb'W 'J'Vl1-!l bb6l~-a~lilu 

~'\.J~ mn :u ~ ~ e:J\l 'VlU'Vll u-ile:JJ.J6l \l1'W ~1'~1 '<\J b~J.J'U e:J \l nJJ.J'VI1 \l Vlm .:J ( tl1 iJ) ~!J1 n-il e:JJ.J G1 hi 
'\J '\J 

b ~CJ\l'V'Je:JI'i e:Jn1d'e:Je:J n bb uu 1 Vf~'\.J~m~1~1d'l'<\J b ~J.J b~J.J 1~ CJ~-iJe:JJ.J6l m d'~1d'l'<\J b ~J.J b~J.J'<\J~~e:J\l?le:J~A~e:J\l bb6l~ 
'\J 

dJ'W1 U\911J.J-ife:J n1Vl'W~'1Je:J\l md'~1d'l'<\J 1 'Wfl1A e.J'I.nn A ( \l1'W~1d'l'<\J bb 'Wl'Vl1\lbb6l~d'~~u) 

~'\.J~ m~1~e:J\l~1d'l'<\Jd'1 CJ6l~bBCJ~.niJ'l.Jd'~b 'VII"! ~1d'l'<\J bb m'Vl1\l ~1d'l'<\Jd'~~u v11d''\.Jtil~\911J.JCJ11 d''l.Jtil~I911J.J 
'\J '\J '\J 

" 
'1111\l bb6l ~ bil''W'ir'W A11J.J?! \l ~1 dd '<\) d'1 tJ 6'1~ b B CJ~ ?le:J\l-il1\l'Vl1 \l ~ 1d'l '<\) 'Vl1 \l bbtJ nbb6l ~ t:h'W '1JJ.J'1J'W ~1 d'l'<\J 

'\J ' 

d'1CJ6l~bBCJ~~\lne:J?l~1\l ?!151d'ru'l.Jl.nA ?!151d'ru'\.Jmd' ~mJ1 d'~~uJ1 -iJBJ.J6l'Vl1\le:J'Vln1'Vlm -iJe:JJ.J6ln1d' 
'U 'U 'U 'l 'U 

~~ '<\Jd''Vl1\ltl11 'W~ 1tl1 d'lJ.Ji'i\ld'1 tJ 6'1~ ~,5 CJ~~"illb'LJ'WI'ie:J m d'vh b D'W\l1'WA1'W ~ ~ md'J.J~'VIE~~'W bb6l ~ 
d'1tJ6l~ bBtJ~~'W 1 ~"il1b tl'WI'ie:Jn1d'e:Je:JnbbUU 

~'\.J~ n~1~ mvh b D'W md'~1d'l'<\J \911J.JJ.J1\9ld'~1'W?l1 nG'!~YJ'W m:J tJ bb6l ~m \9ld' ~1'W mJ.J'Vl1 \JVl Gll\l 
Q Q 

~\l ~e:J\liJ d'1 CJ6l~ bB tJ ~'Ue:J\l \ll'We:J ~1\JU e:J CJ\911J.Jd1 tJ md'1 'W .n 1A e.J'W 1 n A ( \l1'W~1 d'1 '<\J bb 'W1'Vl 'l\l bb6l ~d'~~u) 
bb6'l~fl1 A e.J'W'J n -!l (bb 'UUJ.J1\9ld'~1'WVld-J~Vlf1n~1tjbbA~-ifmJ G1Ud'~ ne:J'U nTHrl'Ud'1 86'1~ bB CJ~'Vl1\l bbtJ n) bb~1 

cl!l 'l 013 'U 

~~vl1bbUU~1d'1'<\J1'W~'\.J Drawing Files, Digital Files bb6l~ CAD Files ~\liJ Data Structure ~btl'lJ 
d'~'UU bb6l~b tl'Wd'U bb uu~?l1J.Jld'b1t111 u1-if'l1'WI'ie:J 1Jlmil\liJUd'~~'VlBi11'V'J ~.:JtfV11n 1 <if15md'~1d'1'<\J~ bA~ 

'\J 

bb6l~d'Ubb uu n1d'bnu-ile:JJ.J6ll'i1\l1 U'<\Jln~ mJ.J'Vl1\IVl6l1\llil1b D'Wmd'mJ ~e:J\l1(i1-ruA11J.J "ij'W'1le:JU'<\J1nmJ.J'VI1\l 
'\J '\J '\J 

b. b -!l1'W&\'1d''J:Ul9ld''J:U61BU ~'WbbG!d'Gi~ 

~'\.J~ n~1 '<\J ~ ~ e:J\l~l d'1 '<\J \91 d'1 '<\J ?le:JU?l .n 1'V'J~'W~1 ~ 'W bb6l ~ ?!.n 1'\f'J 1~~'W ~h ~'W ~ "'l1 b tl'W~1Vl-ru 
nld'e:Je:Jn bb UUd'1CJ6l~ bB tJ ~'1Je:J\l'Vl1\JVlA1\l bb6l~ lAd'\l6'!~1\ll'i1\l1 fln~1 n1d''Vl1~ til1'1Je:J\l ~'W'Vl1\l~ '<\J~ b n~~'W 
b?l'W e:J bb 'W~:'J(j n1 d'e:Je:J n bb 'U 'U bbA ~ fle:J 6'!~1 \l ~ b Vld-J1 ~?!J.J ~'\.J~n~1 '<\J~ ~ e:J\l (91 d'1 '<\J?! e:J'UVl1 bb Vl~\ll?l ~~ b Vld-J1 ~?!J.J 

' 
bb6l::; b ~CJ\l'V'Je:JI'i e:J\l1'W ne:J?l~1\l'Vl1\JVl6ll\l bb6l~\l1'W lAd'\l?l~1 \l'Vl1\l bbtJ n 1'11\l d'::;\ilu 'V'J~e:JJ.J~\1 (91d'1'<\J?le:J'Uflill?!J.JU~ 

' 
'Ue:J\ll?l~ \il\li11Ae.J'W'Jn :U (\l1'W~1d'1'<\J(91d1'<\J?le:JU~'Wbb6l::;l?!~) 

' ' 

b.m! -!J1'W BB nbb UU bA 'a -!J61~1-!J bbGI~ bA 'a -!JGi ~1-!J.fr'W'Vll-!J ~JbA 'al~~ b 61~ fJ'ai11'V'J bb6l~n1'a'Vl'a~ vl 'J'IJB \l 
' 

A'W'Vll-!J <~1i1) 

~LJ~ n~1'<\J ::;~ e:J\le:Je:J n bb uu bAd' \l?l~1\lbb6l~ bAd'\l ?!~1\l~'W'Vl1\l1 Vld'e:J \l-ruJ1V1'l1 n bb6l~'LJ~m ru 

n1 d''<\Jd'1'<\J d' (911J.J e:J1tJ n1d'e:Je:Jn bb uu bb6l~ \911J.J~ n~ru~ n1 d' 1 <iJ\l1'W'IJe:J\Ibbl'i 6l~~'W~ rl1Vl'W~d''LJ bb U'U'Vl1\l b~e:J n 
' '\J 

; A11J.JVl'W1 bb6l~Aru?!J.JU~'IJe:J\ll?l~ b ~e:J 1 VflJi'd''LJ bbuune:J?\~1-:Jb tl'W 1 '\.J(911J.Jd-J1(91d'~1'W'1le:J\l mJ.J'Vll\JVlm\l md' 
'I 9 'U d..!J 

'\.J -ruud' \JA ru.n 1'\I'Jl?! ~ (ti'1iJJ 1 bA d'1 ::;vh?! ~CJd'.n 1'\f'J bb6l ~ md''Vl d~ til1 ( f11:lJ) b?l~m m'V'J'IJe:J\l A'W'Vl1 \l bb6l ~ 
'l 'I 'I 'i 

lAd'\l?\~1\JUe:J\ln'Wb ~\lm~ bb6l~nld''Vld'~ti11 (ti'1i1) 
' 

1 'Wnd'ru~'<\J~~e:J\l:lJ n1d'e:Je:Jn bb uu 1Ad'\l?l~1\l~ bl"l~ b ~e:Jb ~J.J b?l~tJd'.f11'V'J'IJe:J\llAd'\l?l~1\l~'W'VI1\l 
(t11i1) bb6l~/Vl~e:J 1Vf?le:J~A~e:J\ltlU Typical Cross Section ~u-ru'LJ1'l1Vl&J d'1J.Ji'i\l?!i11'V'J.fJ:WUd'~b'Vll"l ~ 
1J~n~1'<\J~~,t1 \1 b?l'l.Jmtl bb uu bbfl~f1 n~ru~ 1rn \lii'!~1 \1~ b 'mn~mJ'Vl1 \l~h'W1rn md':JJ rhu\ln \16lmcJ ru~m \l 

'\J 

mtJm'V'J'IJe:J\lbl'W'W bb6l~e:J\JAUd'~ne:Ju~'W d'1J.Ji'i\l?!m'V'J~'W~'Wb~J.J~bb(91nl'i1\ln'W1&JuBCJn11 m d'Ubbuu bb6l::; 
'\J 

f!ln~1b '\.J~CJu b V1tJu 1 tJJi'1'Wd'1A1ri1 ne:J?\~1\l 15md'ne:J?l~1\l ~6'1 m~'Vlul'i e:Jn1d'd'::;'lJ1CJtl1'1Je:J\l~A6lB\ll'i1\l1 
1 'W~'W~ "16'1 "1 b?I'Wmb 'W~I'ie:JmJ.J'Vl1\JVlm\lb ~e:J~'<\J1d'ru1A~b~e:Jn ne:J'W~'<\J~v11md'Be:Jmb um1CJ6l~bBCJ~ 



_, 
"" ,, ' c rt-J ~J ) 

(1"' 6'· -"?V I \, V\ '--<> -
) ~--· / ;-·-

(9)0 

~ 'll ~ n 'tl1 "iJ ~ ~ e:J \l A 1 b i1 'W n 1 1 ~ Vl ~ e:J 'll 1 ~ ?11 'W \l1 'W n 'U 'VI 'Ill CJ \l1 'W ?11 51 1 ru 'll1.n A 1 Pl bb n 
" 

6'11'l1nm1 bCJ51 m:wb~1vh m1'll1~'ll1'WA1'Vlm\l m11 vhih'WA1'Vlm\l n111n1 ~ bb vi'l'll1~b VlV'lbvlCJ n11 

Vl1\lfli brl'tlbb vi'l'll 1~ b Vl1'11 Vl CJ n111n1 ~vh'U'W ~\l mG'l'iJ'Wbb vi'l'll1~ b Vl1'11 Vl CJ b Vlrlu 1G1 'W A 1'll1 mn1A b Vl1'1'U1 G1 

'W A1'W'WVl'U~ nd\l b Vl'W:W'Vl1'WA 1 ~\l'Vll Vl 'W'WVl'U~ bbG'l~'Vl'lll CJ\l1'W ~'W '1 ~ bM CJloUe:J\l 1 'W 1~'Vll1\l~Vh n11 
, 'I , I 

e:Je:J n bb 'U'U ne:J?\~1 \lbfl 1 \l fl1 1 b ~e:J\91 11 "iJ?! e:J'UoU eJJj G'l'Ue:J\l ?1151 1ru'll1.n A~ 1\l '1 ~ bM CJ loU e:J\l'l11:W1U1~ fleJ'U fl1 1 
" " I 

~ n'tl1 e:Je:J mb uu 1l:W~\l'll1~?!1'W'Vl1oUe:J:WG1 1 'W ~l'W'Ue:J\ln11'Ue:J 1 'llu~ n11"il1 nmh CJ\l1'W?l1511ru'll1.n A b ~'W 
" " 

m 1'V e:J 1 ~vh m 1'U e:J HJ1u 1~'ll1 'VI ~e:J m 1'Ue:J H~~'W dJ'W ~'W b ~€1 1 '11 b D'W.U e:J:wfl tJ 1 ~ n e:Ju bbG1 ~?lt!u ?l'W 'W 
" ' 

m1fli"il11ru11'llbb uu'Vu\lbA1\l m1tPl'mh:J b 'Vlm~?l:w bbG1~ 1 'W mru~~1 b D'W~e:J\l'Ve:J 1 'll~'W~b ~e:Jm1nu?l ~1\l 
" bA1\ln11J'~'U1CJJ1'Ue:J\lVl1\l'V!Gl'J\l'V!JJ1CJbfl'U mocs:' (bb~\ll~'W~) ~bbliJ1b~1'W1~ CJ11 Vi'~tl~n'tl1~l:W~Aii11dJ 

" 'll1~?!1'W\l1'Wnu b~1'Ue:J\l~'W~~"il ~'U e:J 1 'll1ACJ 1 Vi'~A vh.Ue:J:wm1 CJ 61~ bB CJA b ~m?l'We:J b ~1'Ue:J\l~'W~ ~l CJ 
" 

2J A 

b.~ .. :J1'Wele:Jnbb'U'UA1'W'JI'l'Jnd1:W 

~'ll~ fl't11"il ~ ~ e:J\l vl1 b i1 'W m 1 e:J eJ n bb uu ~ 1 'WlV'll m1:w'U e:J\lbA 1 \l m 11 ~u 1 CJ J 1'11 e:J\lVl1 \l'V!Gl'd \l 

'Vl:W1CJbG1'U mocs:' (bb~\ll~'W~) ~bbJ.iJ1b~1'W1~CJ1 ~\lU1~fle:J'U~lCJ1~'U'U1~'U1CJJ1 €11A111~'U1CJJ1 
" 

?! b11'w ?!uJ1 1 G'l 1 1911:w~1~~um1:w b ~'W'IJ e:Ju 1 VI b D'W 1 'llm:wmA 1:u1'Wirll m1:w 1A CJ e:J e:Jmb uu 1tl~1\l'Ue:J\l 
" "" " 

tA 1 \l ?1~1\l'Ue:J \l e:J 1 A 11 ?! n1ti ?l'U J1 l VIr\' 1 U\l r1 \l Al1:W ?ll CJ \l1:W Pl'1 'W?l n1 u A CJ n1 1:w bbG'I ~ e:J e:J n bb uu .nil 
" " 

?lbl1U\91CJ nJ1:W 1 Vl?leJVl A~€1\l rl'U?lil1'Wilil'll1~ b VlY'\ bVl CJ1€J'U bVlCJ 1:w 1 V!ilr.J G'l nd~Vl'U ~€1 n11A 1 b i1'W n11 \l1'W'Ue:J\l 
" 

'Vl'th CJ\l1'W ~'W 1 ~ e:J ~1 'W~'W~v\'1 b i1'W n11 €11Vl n11 n €1 ?1~1\l 1 bib ~~1 ?11 CJ ~'U:W'I:j'V €1\l n1 11blb ~~1'/J'W ~\l 
m G'l 'IJ'W bb vi\l'll 1~ b V1Y'l1 Vl CJ bbG'I~ m1n e:J ?!~1\l1~um~u1 CJJ1'Ue:J\l m \l b Vl'W:w'Vl 1'W A1 b D'W~'W eJ''W b tJ w 'Vl\911 'W 

' ' 
n 1 1~ e:J\l ~e:J\l b~ CJ n ri1 b~ CJ'Vl1 CJ "il 1 n n1:WVl1\l'VIG'Il\lbPl 'W ~ e:J:W~ Avl1 bb uu 11 CJ G'l ~ bB CJA 'U e:J\lbA 1 \l n 11 ~ \l e:J ci1 \l 

.W ew ~-e:J \l 'll 'J ~ rTiJ u Ji·"J u 

(®) bb'U'U~\lu~nru 

(tv) bbuu?lmuACJm1:w 

(m) bb 'U'UlY'\l nJ1:W bCJ51bbG'IdA1\l?l~1\l 

(cr) 

(ct) 

~'U'UlY'\lfl11:W?l'U1~'U1G'I 
' 

bb 'U'UlY'\l fl11:W bA~€1\l flG'IbbG'I~ 1 ~~1 
(b) bb 'U 'U 1 ~ 'U 'U SCAOA ( Supervisory Control And Data 

Acquisition) 

(mi) bb'U'UB'W1VJbntnoU'e:J\l 

QJ 0 I 2/ 

b.@) o \l1'W"ilAV1111CJfl11 nmt·n~ bu'W1 ~\l1'W 

~'ll~ n'tl1 "il~~ m~Avl1J'1 CJ m J'ne:J?!h.:J bi:l'W1~\l1'W 1m \ln11J'~'U1 ml1'Ue:J\lVl1\l'Vlm\l'VldJ1CJ bfl'V 

mocs:' (bb ~\ll~'W~) ~bblJJ1b ~1'WJ'~t.n1 Vl?l8AA~8\lrll111fJG'I~bBciAoUB b.ti bb'G'l~ 1 VfiJb ,1e:J'Vl1A1e:J'UAG'I:J.J~\l 
" ' fl11~'Av11AJJe:J m J'l'U'l TtJl tJ fl11'U~'Vl11~ A fl11'Ue:J\l€11A 11 1~u1 CJJ1 bbG'I ~?!mu?!uJ1 ri:We:Jn 1J'U1 J' \l~fl'tl1 

tJ ~ 'U 9 

1~uu 1 ~~1 bA~e:J\l nG'I Ae:J:wfli1 bAeJ~ 'Ve:J'l?l mtl?luJ 11 VIA 1'Utll'W~1 CJ 
" 



~M><o> ~1U:il'An'a'a~~VI~~~U 
'!1uG'fl'J1"11th::;L:iJuVJ~'f'\J~?lub~e:J'\J'J::;nm.ml'Jb?lt!e:J~1'~'\AJ'J::;'j1'lJn~~am bb'i'J::;~Am'JJJ~VIt 

~AU~Ub~JJ\flt! )'-vtV\\J ~ f'.ilv f\? V · 
' \ ' 

®) biJe:JG'flt! nG'fl'J1"11 bb'i'J::;e:Je:J nbb'U'IJ nJJJVI '!Vl'i11'!1Ji dilu'lle:J'U bb t!1VIl'IAI91 L~ e:J nbb~1 1 VI 'ill 
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n'l':iVI nfl'W b-:J'Wm-:JVI'W1 i:-l11"il1'1"iltVln A'W b'I'W'Vl"il1CJ'6l1-:JVI'W11'11dJ'U€l'Vl ~.@) "il1 n n1':i"il1 CJ 
'\) 

A1~1-:J1'Wbbl'i~t-:J1(91VJ1dJoVB mi b(91CJ"iJ~V!nfi'W1'W5VJ':l1~BCJ~~ tv~ 'UB-:Jb~'W~~1CJ~1-:JVliJ11'W 
-:J1(91~ @) fi-:J-:J1(91~ m bb~~V!nA'W"il'WAJU;l1m'W 1 'W-:J1(91~ cr 

m<J-Mm~'Wth:::n'W~St.:J'l'W 

<9lo.@) 1 'Wn1':i~1C.Jb~'Wbbl'i~:::-:J1(91 nJdJ'Vl1-:JVlm-:J"il~Vlm~w;hm'W~€l CJ~t @)0 'UB-:Jb~'W~"il ~~€1'1~1 CJ 

1 m1(91J'Wb ~m U'WVI~ntl':i~n'Wi:-l~-:J1'W 
C9lo.tv mdJ'Vl1-:JVlm-:J"iltA'Wb~'Wtl':i~n'Wi:-J~-:J1'W bb~~"il~~1CJA'W1Vf~tl~n~.;1mCJ1'W cr~ 1'W irubbl'i 

n1':i~1 C.Jb~'W-:J1 (916'J(91Vl1 CJ 
' 

n'l'a bel'W.:J'l'W 

@)@).@) ~tl~nB1"il ~~B-:J 1dJ 1 Vf~1'1-:J1'W dJBUVldJ1CJ-:J1'W Vl1B~~~-:J-:J 1'W 1 Vf~~'W b U'W~vl1'11'W mdJ~qJ '1J1 

bb 'Vl'W'l:l.J-J1y{-:JVldJ (91Vl1mbif bbl'i'U 1'1~1'W~1 CJU':i~n'l ':11(91 1b(91 E/l:l.JliJ~u A11dJ ~'WCJ €ldJ"il1 n~' 
'\) 

l1~1'1 nB'W bb~ ~ bbif"il ~ 1\7l~u A11dJU'WCJ€ldJvl-:J n~ 11 ~tl~nB1 ncJ'I~€l-:J~'U~(9l'lj€J'U mh-:J b~dJ~ 
1'11dJ~ruru11il'iB1 tl'Vlntl':i~m':i 

v v ' 

@)@).tv ~tl~nB1"il~~B-:J1:!.l1B'W~'Vl5~~~11(91 1 1'11dJ~~~Td1 Vlbbn~~'W b(91CJ1dJ1vltum1dJU'WCJBdJ 

"il1 n~1T<il1'1rl€l'W b l'Wbbl'i n'l':i b€l'Wb~'W~fi-:J n1Vl'W(9l'll'1 ':i~Vl1B~"il ~fi-:J n1Vl'W(9l'll'1 ':i~ 
'\) 



~ki. ~'U'Lh~:W'lru1 'WnT'jvJ'lbthJ~TW 

"Nl~'W\JU'LJJ::;mru ®mi,ooo,ooo 1J1Vl (~1Jb~vdi'ltl1J1Vl~"J'U) 

~611. -a~EJ~b 'J6l'lvJ'lb 'WunTabb6l~ATt.J-ru 

~611. ~ ~t.J~n'M'll'l€1 ~vl'l b 'W'W~ 'l'W1 vi\61~"ilb~EJ1J~e:JEJ\9l'l:W~ ru tu'lJl'l EJ 1 'W 'a~ EJ~ b d 6l'l kiG:' 0 (61€1~~€1 EJ ~ 
~u) -Ju .Wu~~bbl?i1u5V1"il'ln1u~6l~'W'l:W1u~ruru'l~'l~ ., " 

QJ ., 

~611.kl rht.J-ru 

Vlln~t.J~mnhJ61l:lJTHWll~l'W1-M'bbiJ'db61~"\J\9ll:Wb 161l~rllVI'WV11 lJ, 'W~~~1 bb6l::;n"a:WVll\J 

Vlm..:JcJ\J hJ1Jlue1n b~ n~ ~ ~l ~t.J~m~l"iJ::;AeJ\J'Ill -a::;~1t.J~u 1 VlbbnmJJVll\JVI611 \J b U'W~l'Wl'W bl'Wl'W 61::; ~e:J CJ 

61::; o.o® '/Jel\J'alfll .. :Jl'W"'(ll\l bb\9lhJ~ln·;h-'J'W61::; ®OO UlVl (b~'WVI't:f'l1eJCJ1JlVl~1'W) UU5V1"i!1nl'W~ 
rllVI'WVl bbiJ1 b61~"\J \9ll:lJ ~~ ~l Vl~ell'W~ nJ:WVll\JVI611'l1vl'll CJl CJ b 1m 1 Vl"il'Wfi..:Jl'W~'Vll\Jl'W bbiJ'd b61~"\J "il ~'l 
'WeJn"ill nd~t.J~ m~1 CJ eJ:w1 Vf m:wVll..:JVIm..:J b~CJ n~1 b~ CJVIl CJ B'W bn Vl~'W "ill n m 1~~LJ~ m~1vl1..:Jl'W~l'ih 
buvn::;~'d'W~ bn'W n'i1 ~l'Wl'W~lt.J~u bb6l::;~11 '11~1 CJ~..:Jn~ll 1Ji'Bnvl1 CJ 

1 'Woa::;VJ'il..:J~m:wVll..:JVIm..:J cJ'..:Jmvl'ueJm~ n~~~ltT'W Vll nmJJVll..:JVI611'l b~'Wll~i.J~n'Ml"il::; 
hi61l:!Jl'atli.J5u~\9ll:W ~~ ~l\9leJ 1 t.J1v1 nd:WVll'lVI611\J"\J::; 1 '/J~Vl51JeJnb~ n~~ ~l lb61::; 1 '/J~Vl5\9ll:WoVel <9l611.m 

n1v1 bb6l::;~1 nd:WVll'lVIm'l1vlbb{j'\JoVelb~CJ n1eJ..:J1 i.JcJ..:J~i.J~mn b~e:JfldU rllVI'WVl bblK1b61~"\J'IJeJ\J\Jl'W'IJel 1 Vl'/Jl"a::; 

~li.J~u bbii'l nJ:WVll\JVI611..:Jil~Vl5~"i!::;i.J~u~i.J~mn "il'Wfi..:Jl'WUeJ m~ n~~ ~l1vl'€l nvl'1 CJ 

~611.m ~Vl5'1JeJ ~n'a:WVl'l ~VI6l'NJl'l I:JVI~~ue:Jm~n ~ ru tul v ., 

1 u n -aru~ m:wVll'lVIm'lueJ m~ n~ ~~l m:wVll'lVIm..:J m "ilvll'll'WtT'WbeJ..:JVI~eJ'il{]l ..:J 1 Vf~ 
i.J~ n'ljl ~'W 1 Vfvl1 \J 1 'W J 'W \91 eJ "il'W bblK 1 b6'1~"i!1v11Vl CJ~ m:w m 'lVI m \JVI ~ eJ~ i.J~ n'ljl~ vl1 \J l'W J 'W ~ eJ iJ ~Vl51 '11 

oVeJ~6lVI~meJn61l -a\9ll'l1 ~~i.J~ n'ljl1vl'Wil b 'Dum-a Hbbii'l b ~e1LJ5u~m:w~ ~ ~l\9ll:W~ b ~'Wll6'1:Wfl11 
1 'W n1ru vl \J n~ 11 n1JJVll\JVI611\J iJ~Vl5~UVIil ni.J 1::; fl'W n l 'aU nu~ \9ll:lJ~ ~ ~ l~\JVI:WVl Vl1 eJ 

Ul\J ~l'W \9ll:W bbl?i"i!::; b ~'W 61:w m 1 u eJ n"ill ntT'W~i.J~ n'ljl "i!::;A' eJ'l~u ~Vl '/Je:JU rh b~ CJVIl CJ ~\J b U'W~1'W1'Wbn'W n'i1 

Vlil ni.J'a::;fl'Wnl1U5U~\J l'Wbbi,l::;l"h b~CJVIlCJ\911\J 1 ~bflV1~'W 11:W~'l~l1 '/J~lCJ~b ~:W~'W1 'Wnl'avl1\Jl'WtT'W\9leJ 

1 Vlbbii'l b6'1~"il \9ll:W~~ ~ 1 ~'l m:wm'lVIm..:J"il::;Vi'n bell "ill n b~'WVItl nt.J1::; fl'W(;.J6l'll'WVI~eJ~l'W1'Wb~'W 1Vl~"\J::; ~l CJ 

1 Vfbbn~LJ~n'ljlnlvl' 

~611.<9:' nT~rl'lVI'W\91 A'l b~EJVI'l EJ 

ri 1t.J~uV1~ e:Jrh b~CJ Vll CJ;\J bnV1~'W"ill n~t.J~ n'jjl\9ll:W~ ru ru 1fi nJ:WVll'lVIm ..:JiJ~Vl5~ "\J::;Vi'n be:J 1 
"' "' 

"ill n b~'W ~T<ih'l~ A' l'l~ 1 CJ Vl·~8"ill n b~'Wt.J'a~ fl'W(;.J6l\J l'W'IJ 8\J~i.J~ n'ljlVJ~eJu 'l v'{u "ill nVJ~, mJ a::; f('W maLJ5u'~ 
\911:W~ru rul n1v1 Vll nil b~'WAl{j'l'l\9ll:W ~ru rul~Vln 11~ lCJ 6 U'W Ali.J~u bb6J::;Al b~CJVIl CJ blii'l cJ'l b VI~ elel tlB n 

v v v v <u 

b'vh 1V1 m:wVll'lVIG11..:J~~J::;~u1 Vfbbn~LJ~n'ljl~..:JVI:WVl 



; 

<V ~ 1" 0lCS:. Vl6lnbf1tl.JSV!f1T~· Vlrl~bb'U'U 

nJ:WVI1'l'VIrrJ'l rl1Vf'W(7]Vf~mnru'f1 f11''51 VlA:t:bb 'U'UoVB bG'l'UBt'l1'UbVIAUA 1(7lt.J~(7]~8AJ1:WA~'Ui\''J'U 

• 15m~finB1bb6l:t:bbe-.J'Wm~r11 b U'U'l1'U A:t:bb'W'U 

• 'UA6llnJVI~f1 GllO 

' 
~'J:W ®cQ<:;L==~""'-~,,,- EL~Jl'VJJ 

~~'UoV8bG1'UB~1~ A:t: bb 'U'W ~1:whiuB t.Jf111~B I'J'Gl :t: ~cf bb'Gl:t: 1~A:t: bb 'U'U1 'U bb~Gl:t:'!X'JoVBhiuBt.J 
'U 

n11~8t.J6l:t: mlo '.\l:t:1~~'U'W'.\11~ru1oVBbG1'UB~1'U~1A11AtJnJ:WVI1'l'VIrrJ'l'.\l:t:bUW1lB'loVBbG'l'UB~1m1A1'VB'l 

~~'UoVB bG'l'UB~1~A:t: bb 'W'WoVB bG'l'UB~1'W b VJAU AG1'l:W1 b'.\l~'.\11~mB'l1 Vl'1~ ~1A1~ b VI:W1:t:G1:w Vl1 n m ~ b '.\1~'.\11 hi 
'U 'U 

b tl'We-.J'Gl '.\l:t: b ~ ru~~'WoVB bG'l'W B~1~ A:t: bb 'W'WoUB bG'l'WB~1'Wb VJA'iJAG'l'l ~B'l6l'l:W1 :w1 b'.\1 ~'.\11 ~ mB'lVI1:WG'\'1 rl'U 
V'\) '\) 

6'11Vl~'U~~'WoVmG1'WB~1'W b VJAUA~hJ ~1'W bn rusv1 m~ 1 VfA:t: bb 'W'W m:wVJ1'lVlrrJ'l '.\l:t:A'W'1lB'loVmG1'WB~1'W~1A1 
'U 

1AtJ hJbUA'IlB'l bG'l'WB~1A1 
Vc;!t 'V 'V o I 'V 'V c:::. o V V o 

e-.JtJ'W'VBbG'l'WB'.\1 :t:VIB'l'W1 G1'l'VBbG'l'WB(7]1'W b VIA'WA'.\11'W'J'W ®~ '1J(7] bb6l:t:'VBbG'l'WBA1'W ~1 A1'.\11'W'J'W 
'U ' 

C9l '1J(7] 1(7ltJoVBbG1'W B~1'W~1A11 Vl~'l bbtl f1rl'UoVBbG'l'W8~1'Wb 'VlAUA~~B:WUAe-.JtJn oVBbG'l'WB~ 1'W~1ATiJ:t:I¥B'l 
' 

bb'.\1 n bb '.\l'l~1tJG1:t: bBtJAri11oif~1tJ 1 'W~'J'W~1'l., ~'J:W ~'lrl1A~Jl'ru'f1 bbG1:t:B'l.Jmru6'11i!n-:J1'W~Ii\'1 b tl'WI¥B'l1 m 'W 
I ' ' 

f11~rl1b'W'Wf11~ 

1'11~1-:J~ (9) ~1tJG1:t: bB tJA m~ 1 VfA:t: bb 'W'W~1'W b VI AU A 

(0). 

l€:1. 

Gll. 

®.® 'l.J~:t:G'l'U n1~ruvl1'l1'W~i:J~ f1Bru:t:A~ 1tJA~'l rl'W 

®.® LJ~:t:G1um~ruv11'l1'W1 'W1ff'W~ 
®.m 'V'W1A, 1r1~'lG1~1'lB'lAnJ bbG1:t: 1A~'lG1~1'ln1~'U~Vl1~ 

®.~ AJ1:W'll'1'W1blj~bi"1B 

o:::::::.Q:j 0 0:::::::. 

®.® 'diS'nl~Al b 'W'W'l1'W 

®.m A 'd 1 :W 6l :t: b B tJ (71 bb 6l :t: A 1 1 :W b Vl :W 1 :t: G1 :W 'VB 'l bb e-.J 'W f1 1 ~ 

r11bU'W'l1'W 

®.~ A11:WbVl:W1~~:w~~~~1~1'ln1~vl1'l1'W'VB'l'UA~1n~ 
' 

Vl~n 

m.® 11'llm~finB1 
' 

m.® 'l.J~:t:G'l'U m~rub 'UG11'1J1VI~B \1\'1 bb Vl'tJ'l~il1 bG'l'UB 

GllO 

0)00 I 



; 

., d 
G)~. 'III'W1'Vl"UeJ·m'a:lJ'V11'l'IIIGl1'l 

@J~.@J mJJ'V11'l'IIIG'I'J-~"\J~bbvl'l~\lb~1'111U1~b'lJ'W "Aru~m1JJ n1'Hl1nu Lfl1\ln11" bbG'I~JJeJ'U'eJ1'W1"\J 
fl11JJ ~'U~(91'1Je:J'U 1 Vlbbnflru~m1JJn11'1J(9Jd 1 'Wn11rl1 b'W'Wm11 Vfvll'W1 UM1JJ£i1nwn1 'W'W1JJ mJ.J'V11'l'lllm\l 

' v v 

bbG1~il1A1mrhl'u 1fl1\lm1 b ~eJ m1u1~6'!1'W\l1'W bbG'I~ 1 Vfm1?fuu?f'W'W\l1'W bbn~u~m~1M6leJ(9J';j~tJ~nm 
' 

rl1btJ'Un11 

@J~.tv mJJ'V11\l'lllm\l"\J~ 1 Vfm1JJ~1JJ~e:Jnu~u~m~1bb6l~1 Vlfl11JJ'Ihm 'lll~eJM1JJ?fdJfl11 b~eJ 1 Vim';! 

tJ5u&l\l1'W"UeJ\l~U~mn rl1 b tJ'U 1 uJh CJ A11dJG'l~ m n bbG'\~11(91 b ~1 
@J~.m mJ.J'V11\l'lllm'l"\J~1 Vf-i!eJ~G'II'i1'l1 bb uu bbUG'I'Wbb~'W~\l bbG'I~beJn?f11vl1\l1 b vh~~eJ~1 'Wfl11J.J 

fl1 eJumeJ'l'llm mJJ'V11'l'lllm\l ~\l b~CJJoVeJ\l bbG'\~~1 b uurl1V1~u Lfl1·:Jn11M1JJ£i1n.J n.J1d b ~e:Jm'J 1ob'u1~ 1tnn1 
1um1u5u&l\l1'U'IJeJ\l ~u~mn ~\ld'J'JJJ~\l 

®) oVeJJ.JG11 u eJ~M~ b~ CJ1 nuu~m ru"\J ';11"\l';l 
'IJ 

tv) oVeJJ.JG'In11b?f~J.J~1'U'Jill~1'111d.i bbG'I~oVeJJ.JG'In11bbeJWih (Deflection) bbG'I~ Pavement 
'IJ 'IJ 'IJ 

Condition Survey 'lleJ\l~TVll\lb~J.J iG'Ii 

m) m \911~1'Wn1'JeJeJ nbb 'U'U'V11\l'IIIG'IJ\l~~mh'lll~e:J bb 'W~1111(91 CJ mJ.J'V11'l'IIIG'IJ\l 
"" 

cs:) 'IIIU\l~m1e:Ju 1 'IJ~ru ru1m1 ne:J?f~1\l'lle:J\l mJ.J'V11'l'lllm'luU'U~16'f(91 
v v ' 

~) 11 CJG'I~bBCJm1fl1rh ne:J?f~1\l'lleJ\JLfl1\lm'Jne:J?f~1\l'V11\l~~1'UdJ1 (rhii) 

b) e:J'Wtu1\91 1 Vf~u~mnii~'V1~1 'Wfl1'J~mb~'W~ bb'U'Ubb UG'I'W m'VIJ~1CJ'V11\lfl1mfl bbG'I~ 
' v 

oiJeJJJG'I~u~ b~CJ'JoVe:J\l nu 11"11\l m1 
'IJ 

@J~.es: mCJ 1~'1le:J'Ub 'll\91B1'W1"\J LbG'I~~VJ5'1Je:J\lmJ.J'V11\JVlm\l nJJ.J'V11\JVlm\l"\J~'l Vlfl11JJ?f~mmLn~ 
u~mnnu b ~ 1VlU1~'1leJ'l~u~ ntm oV'11 u'l uu~nrun e:J?f~1\l 11JJ~\l'l u~1u~ b uuVJ~'VIJ6~u?f1u11ru~ b vh~ 
~1 bU'U b ~f) 1 Vf?l1m1~unu&l\l1'WG'l'W1J.J'lvi'G'f~(9J'Jn 

Uflmm'lll~n mJ1\JUe:JCJu'J~neJuvi'1CJ~1bbVltl\l (9)\l'\i 
' 

®) ~~(9Jm11m'lm1 
'IJ 

tv) if11nd\l1'U'V11'l 

m) imm1fl1\l?l~1\l 

cs:) immu~flli'V1CJ1 
"" = 6 

r%.) 1f11nJ"UG'If11?1\911 

b) if11nJ1~'U'U?f1u11ruu1JlA 
'IJ 

v 

m!) lf11nJn1'J'J~'U1CJ'l11 

~) ifl"JmLfl~eJ\lnG'I 

~) imm1vJvh 

®o )im n 1u1~ b:i.J'W'J1fl1 bbG'I ~ be:Jn?f11~ C1Jn.J1 

®®) ~b ~CJ1'1J1 ruvi'1'W51rui'V1 m 
l;j,J 0/ 

' 
®tv) ~b ~ CJ1'1J1 tuvl1'U6'1111"\J 

'IJ v 

®m) ~ b ~CJ1'1J1 tuvll'U~'l bile:n/u1~'1J1 m 
'IJ v 



2.1 d 2.J Q A tf 

<9l<:t) ~ b 'CJCJJ'CJlUJVil'W bb '\J'\J~l61 tl'lVIl'lA illl7lY'1l6117l ~ 
'U v 

' ' 
<9lct') ~b ~t11'Cll qJ\Pll'W~'l bb 1M ~tld-Wll'l1 

(9) b)~ b ~ t.J1'Cll ru ~Pi'l'W m ~th ::;'CJl ~~~'W 5 bb61::; n 1 ~rl~1 'W ~1~ ·~ tJ 'lU ~::;'Cll'CJ'W 
'U v 

<9lml) ~ b :S tJ1'Cll ru ~Pi'l'W tJVI n1VI m 
'U v ' 

' < ' 

(9)~) ~b ~t11'Cllru~Pi'l'W m~~M m~~~VI5VJ~'W 
'U v 

~'ld ~Am m'V1~ n 1 'WAl bb 'V1UWll'l1 Al~~lli1l m~fl m~l~::;l?lutJ1qJ qjll7l~b D'WtJcil'ltJtJ t1 ., 
bb61::;~tJ'lfJAru61mY~ 171'1\J 

' 
n) A1bb'V1tl'l~~Mm~114~'ln1'~17l1~~B <O>) ~B'lbU'W1A1m1CJo1 ~rltutJ~~nBu1"U1~'Vl 

'U 

1A1m~:wl7l1:W'Vl~::;~1"Uururu~1A1m 'Vl.A. l€J<t'G:1£1 141~buu~::;~u'J\9lJ1A1n~ bb\91 v v q 

~tl'lb~~1 n'J1 ~::;$Ju6'11if ru1A1 n~ bb&l~\4 'J~fJtJ~::;&'Iun 1~ruv'11 'l1'W~ b~CJ'J~tl 'l nu 
v 

'l1 'W 'V11 'l Vl6l 'J 'l bb 6l ~ A 'J ~ iJ tJ ~::; 6'1 '\J n 1 ~ ru vl1 'l1 'W 1 'W A 1 bb Vl 'tJ 'l ~~VI n 1 'a b A 'a 'l n 1 ';i 
'U 

'V11'l Ji'1u 'l1'W1A'J m~:w 1CJo1Vl~B'lll)u~'l1'W1 u fl n'etru::;~b uum'au~VJ1~'<il'M n 1'aJi'1'W 

'l1'W'V11'l eJci1'l't!eJCJ l€1<0> u 
OV) A1 bb VJ'!J 'l1 A'J m (9) 1 :!J~ tl l€J) - ~ tl ct') ~ tl 'l m '\JU ~::; n tl'LJ 1 "U1:S'Vl1 A'J n ~~:!J 1911:!J 

'Vl~::;'a1ovururu~1A1n~ 'Vl.A. l€J<t'<S:'l€J 1~~1n11'a::;$lumifru1A1m bbG~::;I"l'J'ai:i 
v v v 

tl'a::;6'lum~ruv11'l1'W1 u\9\'1 bb VJ'!J'l~b&'I'W BBci1'l't!B CJ <0) b u 
A) 19\' 1 bb Vl tl 'l1 A 1 n ~ l7l 1 :w ~ B b) ~ B 'l iJ 1 u 'll ~::; n B u 1-v 1 ~ 'Vl1 A 1 n ~ ~ ~ l7l 1 :w 

'Vl~~'a1"Uururu~1A1n~ 'Vl.A. l€Jct'<S:'l€J 141~bU'W';i::;$lu6'11ifru1A1m bb6l~A1~i1 v v v 

tJ~::;6'lum~ruv11'l1'W1 u 1911 bb 'V1tl'l~b6'l'W BBci1'l't!B CJ <0) b u 
'l) A 1 bb VJ'!J'l1 A'J n ~1911 :!.l~ eJ I]))) - ~ eJ ~) ~ eJ 'l rJb 'LJU ~::;n B'LJ10V1 ~'Vl1 A 'J n ~'a:!.l l7l 1 :!.l 

'Vl~::;~1"1JU ru ru~1A d n ~ 'Vl. A. l€Jct'G:1£1 bb6l ::;I"]'J~i:itl'a::;&'lu n 1~ruvl1'l1'W 1 'W A1 bb 'V1tl 'l~ 
v v 

b&'I'WeJeJci1'l't!eJCJ <0)<0) u 
~) A 1 bb Vl 'tJ 'l1911 :!J ~ e:J ~) bb 6l ~ ~ e:J <0> <0> ) - ~ e:J <0> 611 ) A 'J ~ iJ tJ ~::; 6'1 'lJ n 1 'a ru vl1 'l1 'W 1 'W 

A1bb'Vltl'l~b6'l'WaBci1'l't!BCJ <0)<0) u 
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