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b'll.<9> b1m1111 

b'll.\v b ~riV1~e:i11111~v1~5'U1ri11b~'U~.:i~1CJ ;.:i bum ~ri'Vl~e:i11111~vfo.:i1'U~m-rr b ~ri'Vl~e:im1~v1i!'U 
-U1w~m"5'1V1u1m 'W1'Uvl1~fllfll1 Vl~e:ine:i'U1'Ui!'U b~bn'U m 1'Wvl1fl11 

b'Jl.m V1°1! .:i~ e:i~ 1tJ1:::n 'U'lJe:i.:i5'U1m1mCJ 1 'WtJ1:::b'VlP1 ~111~1e:i~ 1.:i~ riru:::m111rn1'U 1CJu1CJn 1V1'U111 

l11.:i1:::u 1 'W-LJ'e:i @).(( (tv) V1~e:i1ii:::blJ'UV1°1!.:i~e:i~1tJ1:::n'Ufa~ n'Vl1e:i'W n'1 ~11115m1~ rn11u ru~ nm.:in1V1'U111 ' ., 

b'Jl .c( V1°1!.:i~e:i~1tJ1:::n'U'lJe:i.:iu~~'Vlb1'U'Vl'U Vl~e:iu~~'Vl b1'U'Vl'UVI~ n'Vl~~ ~~1~-ru e:i'Uru1~ 1 VftJ1:::ne:iu 
q , , QI 

n1iirn1 b1'W'Vlm ~e:i rn1~1ru'lJ~ bbG1:::tJ1::: ne:iu51n1i1~1tJ 1:::n'U~111tJ1:::rnP1'lJe:i.:15'U1ri11bb °IA.:itJ1::: b 'VlPlb 'Vl CJ ~111 , ' 
11 CJ zj e:J'U ~~'Vl b1'U 'Vl'U~ 5'U 1 fl11 bb °IA.:itJ 1::: b 'Vl Plb 'Vl CJ bb ~.:!bl CJ'Ub Vl'Vl 11'\J b\11 CJ e:J'U fo111 m .ff m11~1e:J~1-:JVl°l!.:J~ e:J 

' ' 
~1tJ1:::n'U'lJe:J.:15'U1fl11~fltu:::m111rn1'U bCJ'U1CJ n1Vl'U\11 111.:11:::'\J 1 'WoLJe:J <9>.c:s:'. (Iv) 

' 

I II I Q w:. ri1'11\lbbmm1"alil1m.:i'L.! 

~.@) (~1V1forn1~1.:i~bU'U11m~e:iV1t11CJ) 
m11'Vl1\IV1'11\llil:::~1CJl°i1~1\l~e:JV1tbCJ'lJe:J\l.:J1'Ubb~G1:::11CJn11~1~v11"11b~lillil~.:i~1m1ri1~e:i 

VIU18~n1Vl'U\11 b n 'U b 'Ubb"5'.:itJ~mtu,:n'UbbG1:::11ri1 'Ue:JnliJ1n 1'Wmru~e:i1 ud 

(<9>) ~e:im111ru.:11'U~v11b?f~lillil~.:it'U~1'U~bn'Un-J1~e:i8G1::: <9>tvcr (V1~.:i~e:i8~~uVf1) bb~~bn'U 
~€18'1::: <9>cto (V1~.:i~e:i8Vf 1~u) 'lJe:J\ltJ~mru.:11'1.J~ n1V1'U111111 'LI~fllfll1Vl~e:i b 'Ubb~.:itJ~mru.:11'UbbG1:::11m 1i1:::~181 Vi 
b'UeJm1~e:im1::: rio (bn1~'U) 'lJe:i.:i11m~e:iV1t118m1l~fllfll1 

(tv) bde:itJ~mru.:11'1.J~v\'1 b?f~lillil~ .:ih.1~1'U~ bn'Un-J 1~e:i 8'1::: <9>cto (Vl~.:i~e:i 8Vf 1~u) 
'lJmtJ~111ru.:11'U~ n1V1'U111111'W«ryry1V1~e:i1 ubb~.:itJ~mru.:i1mbG1:::11ri1 1i1:::~181 m 'WeJm1~e:i8'1::: ~m (bbtJ111~u?f111) 
'lJe:i.:i11ri1~e:iV1t118m1l«ryry1 

(m) ~e:immru.:i1'U~v11b?f~lillil~.:iue:i8n-i1~e:i8'1::: b'Jlct (b~111~uVf1) 'lJe:i.:immru.:11'U~n1V1'U11111 
1 'W~ ruru1Vl~e:J 1 u bb~ .:itJ~111 tu.:11'Ubb'1:::11fl1 Iii:::~ 181 vr~1m1m~ e:JVIU18 b 'U~ ruru1 bbG1:::1iJ:::~ 18 b ~l.J'lJ\11 b 'lJm U'Ufl 1 

QI QI Q.I QJ 

overhead bb'1::: mobilization ~1V1fo.:11'U118rn1'1'U1'WeJ'm1~e:i8'1::: <9>b'll (~'Ub~\11) 'lJe:J.:i~~~1.:i1:::V111\lm111ru 
.:i1'U~.:JV11l\11'lJe:J.:J.:11'U118m1i!'U~111~ ruru111118tJ1:::1J1ru nutJ~mru.:11'U~vl 1b?f~lillil~ .:iri ru~1811m~ e:iV1t118 m11 ., ., 'IJ 

~runi1 ~.:id m1~1m1'Wb~1l'lJ\11b'lJmll'Wfi1 Overhead bb~::: Mobilization l11\ln~11 ~11~1.:i1i1:::~181Vfbbrl~~'U~1.:J 
v

0 tl 'ti 'ti 

1'W.:i1111?f111Vf 18'lJe:J.:i rn1~ 18 b1'Ufi1.:i1'U~111~ ru ru1 

' ((() m11'Vl1.:JV1'11\llil~~1m1'U~b~1l~'U~111 (<9>) bb~::: (tv) l11.:in~11-LJ'1.:i~'U 1'W.:i1111?f111Vf18'lJe:i.:i 
' I oQ dil I ti I oQ d oQ d~ I.I I c::il 

m11i11 m.:i'U V11e:i n e:i'U.:11111?f \11'Vl18'lJ e:i.:i m 11i11 m.:i'U ~1ll'Vl mll'Vl 1.:1V1m.:i Iii :::~Iii 11ru1 ~11l'Vl b Vl'U ?f11ri11 b1'Ubb~ m ru 
' 

~mll'Vl1.:JVl'11.:J ~1i111ru1 b ~'U11tJ~111 tu\11'1.J~v\'1 b?f~lillil~ .:i#l.:in~11 il1~l1~1'UbM81-LJ'e:i.:i nu.:i1'U~'U~ b Vl~e:i ~n~.:i 
.:11'\.J~ b VI~ e:Je:J ~ niJb~lj ~~ m:::'Vl'U ~ e:J fl11~18b1'Ufl1.:11'\.J~ bb~1 b?f ~lil Iii 1.:i 1 'W.:11 \11 #l.:i n~11 ~.:id ndll'Vl1.:JVIG11.:J e:J11il 

'IJ 



- (9)0 -

~1m1'LI~b ~11~'\.J 1 ~bbnerfo~1\l~~el11n'U m1~1 E.J b1'Ufi1\11'U\11(;),!'U., bb'1~m1Yl\111ru111\11'U 1\;)elE.Jb 'UVli;rfl bflru"'1 
" I " 

lil\lfl~11Vl~el 1lJb lJ'U(;)'1Yli1\J 1\;)E.J b~{;)'IJ1(;)'1Jel\lm11V11\IV1m\I 
' 

fl 111V11\IV1m\l\I~~ 1E.J b1 'Ufi1~1\11 ~ bbn err'U~ 1\1 b tJ'U11 E.J b~ el'Um11 b d el\11'\.J~ v\'1 b61~\l\I~ \I 
" 

b~el m11V11\IV1'11\IVl~el b ~1VIU 1~'Uel\I m11V11\IV1m 'I 1~v\'1fl11l?l11 \161 el'U e..!'1\11'\.J~v\' 1 b61~\I bb~1 bb'1~LJ11 fl!Jl1 b lJ'U~ 
~el 1 \l\?11\l\?1111oLJ el fl1Vl'U(;) bb 1'i'l~ruru1Vlfl°L.J1~ fl11 m11V11\IV1"1\l\l~el el flVIU\l~elfo1el\I fl11r'U11el'U\11'U,J'U 1m1 bbn ...... ' 

m1~1E.J b1'U\11(;)61(;)VJ1E.J\1~~1EJ1 ~b~ el\11'\.J~\IVlll\;l\?1111~ ruru11~ bb~1 b61~\1Vl fl°L.J1~ m1 
" vu 'I 

~ -~ (61 r'U~t11t111~btJ'U111°11m1111111) 
fl 111 (1\IVI'11\I"il~~1E.Jfl1~1\Izj'11~1111.fl 1;;:IJ'1fl1b~11 \?l '1el(;)"iJ'U.fl1;; el 1fl1~'U1 

bb ft~ fl 11-if~1E.J~\I°L.J1\I~1 E.J bb '1 1 (;) E.J ~el 11l°l1 b VI 1111111 b lJ 'U b fl ru "t1 bb '1 ~ fl 1 VI 'U (;) fl 11~1 E.J b 1 'U b lJ 'U ~ 1'U1 'U 
,, 

..... ... ....... ...... ..... \11(;) lil\liJ 
d ~I 0 Clio ~ Cl.I II I II d i.IQ..I i.I 1 1.JQ I Cllo CVCll. 

\11\;lVl mb u'U"il1'U1 ~'Ub'Uel\?1111elEJ'1~ .. ........ ... . 'Uel\11°11\11\1 bllel~1'U"il1\I (;) u!]'U\?l\11'\.J ............. ... . . 

1., ., ~ 1 ., 
Vlbb'1'Jb611"il.fl1EJ 'U ................ ... .. 1'\.J 

d ~ O ..::. ~ CV II I I.I d iJ'Q.J ti 111 Clio Q.JQ 

\11\;lVl ~ bU'U"il1'U1'Ub\l'Ub'U 111elE.J'1~ ....... .. ... 'Uel\ll°l1"il1\I b11el~1'U\11\I (;)°L.J!)'Ul?l\11'\.J ..... ..... .... . . 

1., ., ~ 1 ., 
Vlbb'1'Jb611"il.fl1EJ 'U ... .. ..... ... ..... ... 1'\.J 

.. ... ............................ .. "1'1"1 ..................... .... ..... . 
II ~ o 4 1 Q.J II I ii d lieu 11 1 i.1 .::ii. Q.JCll. 

\ll\;l~(;)Vl1EJ bU'U"il1'U1'Ub\l'U 'Uelm11 '1~ .... .. ... ... .... 'Vmm\11\1 b11el~1'U"il1\I \;lU!)'Ul?l\11'\.J 

~\IVllJ(;) 1 ~ bb~1 b61~"il b~EJ'U~el E.J\?l 111~t11t111V1~el.LJ'ell?l fl'1\1~1\I b VIU\l~el 1111~\lv\'161~1'\.J~ nel61~1\11 ~61~el1(;) 
b~EJ'U~elEJ 

<i. eJ\?l-a1fi1'1J~u 

ri1LJ r'U \?1111~t11t111~1 \I bb 'U 'UVf 1E.Jbelfl6111LJ 1~ m (;1111°11 ~ b~ flVl 1eli1 mHi' Vl~el.LJ' el \?l fl'1\I~1 \I b tJ 'U 
., 

VIU\l~el\l~fl1Vl'U\;l lil\IU 

ri. (9) mru~err'U~1\ltl1\11'U~r'U~1\11 °L.J~1\1~1\11 ~er~'Uvl1~ flVleJ(;)Vl~\11\;)EJ 1lJ1~r'Uel'Uru1\?l"il1fl 
'\J \I " v 

m11Vl1\IVl'11\l\l~fl1Vl'U(;)fl1°L.Jrm11V1fofl11~1!l'Ulil\lfl~11blJ'U~1'Ul'U~elEJ'1~.--®·~ -- 'Uel\11\lb1'U'Uel\l\11'U~1\1~1\l,r'U 
ti .~ mru~~r'U~1\ILJ5'\J~~(;)~tyty1~1\I n el61~1\I 'LI elm Vli1el\11floLJ el ri.m "il~ n1V1'U(;)rl1tJrrn lJ'U 

11 ffJ'U b lJ'U~1'U1'U b1'U m E.Jt9111 'U eJ\?111~elEJ'1~ .. 9.-.l!'.2~. __ 'Uel\1111°11\11'\.J ~1\1 

G>O. fl1'a~UU'a~n'Ul°l11~~1';i~'UflW~€l\I 
' 

er'll'U~m1u1~mm1l°l1B b~ flV11eli1fl~zj\l1~v\'1~ ruru1~1\ll?l111bb'U'Ulil\11~'U 1 'LI.LJ'el m.rn Vl~eloLJell?lfl'1\I 
'U "' v " 

~ 1\1 b tJ 'UVIU\I~ el bb~ 1 bbl'i mru \I~ ~ el\lr'Uu';i~n'Ul°l1111'/l1';i \;)'\.Jfl~~ el\l'Uel\1\11'\.J~ 1\1~ bn (;)~'U.fl1 EJ1'\.J';j~EJ~b1m 
' 

bJuelE.Jfl11 rn tJ - b~el'U u'U5(;)"iJ1fli''LI~m11V11\IV1m\11~fo11elrn1'U 1(;)E.J~el\l~'U°'5'(;)fl1';j61ielmb61l11bbm'V ······--r· -- -· ········ 

1mim';i1~~1i1\lb~11mEJ 1 'U. _____ ®~ .... 1'\.J u'U5(;)"iJ1fll'Um~r'U bb~\lm111'1l11{;)'\.Jfl~~el\I 
1 c:::t. t II 

G)G). fl1';j~1tlb\l'U!il'd.!l'Vl'U1 

er~'U.LJ'el b~'Ueli1~Vl5b61'Uel'Uelfo b1'U~1\IV!u1 1 'LI eJ'm11lJ bn'U~el E.J'1~ .. m<.t' ___ 'Uel\111mfi1~1\l~\l'\ll11(;) 
" bbl'i~\ld\I~ ~el\I~ \lllel'U'\lli;r flU1~ n'Ub1'U~1\IVIU1 b lJ'U~'U 5D\?11r\1'U 1'11 Vl EJ Vl~el'\l!U\l~el~1°L.J1~ rl'U'\ll~el'\l!U\l~el~1 .. 

LJ1~n'UBb~flV11eli1fl~'Vel\ln'U11°1111 tJ°L.J1~ b Vll"l\?1111 bb 'U'Ulil\11~'\.J 1 'LI.LJ'el m.<3:'. (rn) 1 ~bbnm11V11\IV1m\lnel'Um1rrn1'LI 
' 
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G>lfl. n1';i~m~'Utl';i~tl'Ue.J~H1'U 

1'Lln1'~~1m~'U1 ~bbn~fo~1\lbbl'i~~\l'W1 ~11~1\1'1~~m~'U'1°1'U1'U~elv~~ @lo 'Uel\lb~'U~\llel\1~1v 1 'LI 
I.I I \J I 'U tJ ti I 

\11~-J'U b ~m ll'Utl~~ n'Ue.J~\11'U 1 'LlmruVib~'Utl~~n'Ue.J~\11'U':ii~\llel\1'1n~n H~\l~'Uhfohn11 b b~el'U (611V1~'LJ 
' " ~qiqi1VibU'U~1m11ielV1'Lh v) Vl~el'1°1'U1'U ___ _________ __ ____ : ___ ___ _______ __ uTv1 (611V1~u~qiqi1~ b U'U~1A1 b V1m~1:w) ~~u 

I I.I I 'l\J 

~ 1\lil~VlBVl':il ~'Uel b~'Utl ~~ tl'Ue.J~ \11'U ~'LI 1~ v ~fo~1\1'1~ \llel\111\1Vl°i1\l~elf11tl~~ tl'U'U el\l'B'U1 m ~ 6ii'lelel n 1~ V'B'U 1 m ~ 
' " 

mv1'LitlWbVll21 m11'11111iel~11~1\lb~mtl'UV1~ntJ~~n'UbbVl'Llfi1~ 
" 

~11~1\l':il~~'Ub~'Utl~~ tl'Ue.J~\11'U bb~ ~/Vl~el Vl°i1'l~el~1tJ~~n'U'Uel\l'B'U1A1~~\I n~11 mm~~A 
' " 

Vlil\11 ~ bbrl~~U~1\l~~el:U tlU n1~~1 V b~'U\11~6'1 ~Vl1 V 
" ' 
G>GTl. °!i'ei~.:!'J'U~'Vl~b 'Un1';i~'U°!i'eJ b~'UeJ bbiil~~'U 61 

@lm.@l b~'Ufi1~1\1611V1fo\11'U~1\IA~\ld 1~m'11nb~'U\IUU~~:w1ru _____ ~sn;i~- ---------------- --- - - - -- -
b~'UQ'11 n ___ ___ _ :-_____ ____________ __/b~'U-d1 vb Vl~ el':il 1 n __________ :-______________ _ 

n1~~\l'U1:u 1 'LI~ ruru1'1~ n~~v1' 11~ Iii el b~ el n ~:u Vl1\1Vl~ 1'I1~~Uel'UiJ~ b~'Ufi 1n el6'1~1\1'11 n 
"' "' ' 

\lutl~~mrutJ~~"il1tl ___ ~sn;i~ ---------- /b~'UQ'11n ______________ : ____________ /b~'U-d1vbVl~el'11n _________ : __ _____ __ __ bb~1bvi1J'U 
...-

@lGTl .~ b~elm:UVl1\IVlm\11~ri'~b~eln~~'U.LJ'm?1'Uel~1v1~1~bU'U~~u~1\I bb~~1~111n~\1~1\lm:um~ 
" " ' ' ' 

tl~~ m ~d1 A1 B b~ n Vl ~ elU n 61bb~1 ~ 1~fu~1\1 '1 ~~el \I~ \I Vl ~el i.11 ~ \l'U el\I :u 1b~el\l1'U "ii' 1 \I ~\ln~11b.LJ'1m'11n 
" 

Iii 1\ltl~~bVl\21 bb~~'Uel\IJ'U\llel\ltJ1b.LJ'1:u11~vVJ1\lb~ el 1 'Llb~'UV11\l~il b~el 1 Vlm~'Uel~ bb~~6'11m~'11 ~u ~ m~~U'U'U hi' 1111:u~ 
" 

~'5:U'U 111~11 m~n ~~Vl ~1\IA:U'U1 A:UU~~ n1121 n1Vl'U ~ ~~'U.LJ'el bG'l'U elzj\I b ll'U~~u ~ 1\1'1 ~ \llel\IU DU~m:u n flVl:U1V11 
d.I 'U 'U d.J dJ 

"' ii I Q Q .::ii Q.I .::iii 

~1Vn1~6'1\lb?l~:Wn1~~1tw'UV'U11 ~\l'U 

(@)) bb~\lm~i\IVl~elt11~\l'Uel\l~\ln~11b.LJ'1:u1'11nlli1\ltJ~~bVll21l'ielm:ub..ij1vi1 mv1'LI 6'11 1'LI 

iJu~ \I bbllii' 'LI~~ ~u..ij 1\li \IVl~B~ el'Uel\1'11n~1\IU~~b Vl\21 b 1 'Libbl'i b tJ 'U'llel\I~~ '1:U'U 111~11n1~ n d ~Vl ~1\IA:U'U1A:utJ~~n1121 " ~ 

vm1'LI1~u~~Vln1~m~el~'LI1~ 
' 

(~) ~~m~1~~\l'llel\l~\ln~11u~~Vln1~m~el1Vlv Vl~m~el~il~Vl5b°1i'Ub~mnrn~el1Vlv'11n 
' 

~1\IU ~~ b VJ 121:w1 iJ \I tJ ~ ~ b Vll211 Vl v b 1 mbl'i ':ii~ 1~ ~u el'U ru1111 '11nn~m~1vi1 1 ~u ~ ~Vl n~ \l'U el\l,!'U 1~ m~ el~'U 
'"' ' 

~m-u b~el 1 Vl v zj\l':ii~\llel\l 1~~'Uel'Utu1111 b °1i'UJ'Unel'UU~~Vl n'llel\l~\I b~el~'U Vl~el b U'U'llel\1~~'5:U'Ul11~11 m~m~Vl~1\I 
q QJ , cl.I 

"' 1"' ') cod A:U'U1A:UU~~n1121Vnbd'U V!Ud'rnn b~m~elel'U 
' 

(m) 1'LlmruffilJui]~m:u (@)) Vl~el (~) ~fo~1\1'1~\llel\l~u~~ 1111:un!JV1mv11~1vm~ 
~\lb6'1~:Wn1~~1ru'UV'U1l 

@lm. m ~~'U.LJ' el bG'l'Uelzj \In ~:UV11\1Vl~ 1'11~ fi' ~b~ el mb~ 1 w1 tlv1'1~ qi qi1V1~ el.LJ' ell11n~\I~1\1 btl 'LIVl°i1'1~ el 

mv 1 'Llnm~ n1Vl'U~~\l~~u 111 'LI.LJ'el 6'11 m:UVl1\IVl~1\l':il~~'LJVl~ ntl~~ tl'Un1~~'U.LJ'm6'1'Uel Vl~m~ v n~el\1'11n~ elel n 
' " 

Vl°i1\l~el~1Ud~tl'Un1~~'U.LJ'm?l'Uel~'UVl bb~~eJ1'1~'11~tt.!1b~Vn~m1~'1l~1-ffA11:Wb~VVl1V~'U (~1il) ~1:W~\1'1~~'11~tt.!1 
1~bU'U~~\l\11'Ul111:U~~bUVUm~Vld1\ln1dl°l~\111~1Vn1~~~~el~~~1\lbb~~n1~U~Vl1~"v16'1~mA~'5 

" ' ~ 
@lm.Ci'. m:UV11\1Vlm\16'1\11'U~Vli~'1~ bbm 'lib ~:Ub~:U b~el'U 1 'll Vl~el.LJ'eln1Vl'U~ 1 'Ubb UU~qjqj1Vl~el 

-U'B111n~\l..ij1\I b U'UVliJ'\l~B 1 ~b U'U 1 tl1111:wm1:w b ih.J'llB\1611-Jn\11'UeYvm~6'1\16'1~ (~1i'.1) 
" ' 

@lm.et 1'Limru~rnn6'11dbb'UUVJ1meln?11~tJ~~m~~1A1Bb~nVl~ffun~d ilm1:uoiJ~V1~mbEJ\ltl'U~ 
" ~'U.LJ'mG'l'Uel':ii~\llel\IU f1~m:uf11i'W'1UV'Uel\lm:uV11\IV1~1\I f11iiJ'1UV~\I n~111 ~~el b tl'U~?I~ bb~~~~'LI.LJ'el bG'l'Uel 1lJ 

d.J ' " 

il~VlBb~Vn~el\lfl11off~1v1~ 1 b~:Ub~:u 
@lm.b m:UVl1\IVlm\leJ1'1U~~n1121Vm~ nm~~~~ 1\11'Umru~el1 ud1~ 1~v~ ~~'UoU eib?l'Uel':il~ 

" 
b~Vn~el\lfl1b~VV11v1~1 '11nm:wV11\IV1m\11lJ1~ 
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(<9l) ml.l'Vl1'1Vl'11'1 hJ1~-ru n1 'j~~?j'j'j b~'U~"il::: 1m'Un1'j~ ~~1.:JVl~fl 1~-ru~~?j'j'j bb~1lJ 
b v;CJ'l'Wfl~"il:::vl1n1'j~~~1'1fl~.:Jd~ fl 1 tl 

( ) 
d o d ii G.J t.1.d ii d Q.I iJ' d .d1 llcv Q.I .:!ii c:i1 

iv l.Jn1'jm:::'Vl1'Vl b 61.11'1 moJru:::~ CJ'U61.lm?f'U fl'Vl'1J'U::: n1'j"iJ~"il1.:JVl'jfl'Vl \Pl'jtJ n1'jfl\1lb'1 flnl.l 

t:mtJ'j::: 1CJ'1Jtl 11l.Jn'U Vl~fl:W ?i1'U 1~ b~ CJ nu~~ 'UoLJ m?f'Um1CJ5'U Vl~fl'V' 11161.111.:im'jbb ~.:i'V''Uflv 1.:ibl! 'l.Jlj'j'jl.JVI~ fl ?ll.J CJ e:il.l n'U rr u 
'IJ 
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" ' ' ., 

1'11..:i 1'U ri eJ 61 ~1..:J (I~~ ..:i Vl1 eJ b ~lJ6li'U 
(9) . fl1'j'1Jm~'U b ~lJl°l1..:i1'Urie:i61~1..:imlJG1qi qi1 bb 'U'U\J-r'LJ'j1f1111i1d b U'UV1i!1~'1Je:i..:i~1'U~1..:i~"il~~e:i..:i 

b~~fl~e:i..:i.n1~ 1 'Llfi1V1'U~ cio 1'LI u'U~..:i bbl9i1''U~~-r'U~1..:i 11i1'~..:ilJe:i'U..:i1'U..:i1~61~Vf 1 ~ vt1fl~'Ufi1V1'U~d1 tJ bb~1~fo 
" ' " 

~1..:i 1l.l:U~vi5~"il~ b~~ fl~e:i..:i b~m ~lJl°l1..:i1'U rie:i61~1..:i'11fl~11~1..:i 1Jl~ fl~e:i 1 tJ bb~~mru~~11~1..:i "ii ~~e:i..:i b~~m~'U 
" " 

~'U"il1fl ~fo~1..:i 1 ~tr11~1..:i~ b U'Ul°lG1n 1ru1~'U b~~m~ 'U~'U"il1fl~-r'U~1..:i 1~m ~1 vt~e:i 1~~fll°l1..:i1'U'1J8..:i..:i1~~e:i1 tJ 
\J '\J \I ot; ..., \J 

Vl~eJ 1 ~~m~'U"il1fl'Vl~fl\J'j~ n'UG1qiqi1 bb~1 bb~ mru 
Q. O Clio .,::. di I Q. ~ Ci! d Q. di i.I V ti 

~. fl 1'j~\\J1'jtu1fl1'U1 ru b..:J'U b ~lJVl'j e:i ~ ~ bb~ ~ fl1'j "ii 1 ~ b..:J'U b ~lJVl'jeJ b 'j ~fl b..:J'U fl'U "il1fl~1'U '11..:J 

~1lJ b1e:i'LI 1 '1l'1le:i..:iG1ruru1 bb 'U'U\Jfo'j1FJ111i1' ~ e:i..:i 11i1'fom'j~'j1"iJ61e:i'U bb~ ~ b ~'U'lleJ'U"il1 fl'11tr fl..:J'LJ\J'j~lJ1tubb~~ 1 ~~ e:i 
"" 

fl1'j~"iJ11ru1'1J e:i..:i'11u fl..:i'LJ\J'j~m rub u'U~i'U61 ~ 
' 



- <9lb'l! -

?tmm"atJ-ru"a1f"11 (?tmri1 K) "ii :::~e:i\lfl\l~~'a:::~u~ n1V1'U~ 111 'LI1\1 bb'11 b?l~"ilm11~ n1V1'U~ H 
'IJ 'IJ 

1 'U~tlJtlJ1 Vl~e:im ~ 1 'LI'a::: ~:::nm~ m111~'1lmtrne:in hJ 1~~'1::: 1.U~{?l'a'LJ€l\1Vl1\l'a1'1ln1'affi~"a:::~ 1 il 'UoLJ'e:i (9) . c:t 

p (PO) x (K) 

rl1Vl'U~1~ p = 'a1 fl1A1\11'U ~ eJVIU1 ~Vl~eJ'a1f11A1\l1'Ub U'U\l1 ~~"ii:::~ eJ\l~1~1 ~er-ru~1\l 
'IJ 

PO = "a1 f11ri1.:i1'U ~eJV1't11 ~~ er-ru ~1.:ii.J"a:::m11~ 
'\I '\I 

zj.:i'a:::~11l 'U~tlJtl!1bb'11bb~mru 
K ESCALATION FACTOR Vi-Xn~1~ ~ % 

' ' 
biieJ~eJ.:i b ~11ri1.:i1'UV1~e:i 

.:J1'U€!1fl1';i V1111~fi.:iv11mm"a b-d'U ~vhm"a h.:ib~~'U h.:ivm1u1'1 Vle:i~n Vi~n V1e:ii.J"a:::'1l11 
' 

e:i\1ll"il'UV11 ~11b'Ub~~11 ?t'ad1ml1 b.:imV11'a f1~.:i1?t~ h.:i.:i1'U ~1 bU'U~'U bb'1:::1~V1m~f11111"a111fi.:i 
' 

(9) . (9) 1 ~~1 bb'1:::mfl1"au"a"a"ilufi.:i?11~ b11'U-.6'1V1't11~ bb~hh1115.:iV1~mbi.J'1.:i bbG'l:::"a:::uu 1~~1m~1'Liu~b1ru 

(9). ~ i.J"a:::i.J1'LJeJ.:im m"a'U'a'a"il'U 5'1vieJ b11'U-.6'1V1't11~ bb~1i!"a1115\l "a:::uui.J"a:::i.J1m ~ 1'Uu~b1 ru 

<9l.rn "a:::uuvie:iV1~m:::uu?11~~1.:i 1 ~~~Vl~e:i~\le:i~1'U~1'U'LJeJ\l€!1fl1'a b"li'U vie:itJ-rumm\31 vie:irh61l 

?11~ 1 ~~1611V1fobfl~e:i.:itJ-rumml31 ?11 ~ '1e:i~1 "1'1"1 
v v 

(9) .~ Vl1\l"a:::u1ml16lle:i\1€!1fl1'a"il'U5.:iVJ1\l'a:::'U1ml1m~'UeJn 

<9l.c:t ~1'UU'a::: neJu~-.6'1 b U'U611V1-ru €!1fl1'a bO'Vn:::~1'U~ ~~nu eJ1 f11'a 1~ ~ ~ eJ\l ?f ~1\lVl~eJtJ 'a::: ne:iu ~~€111 
n 'U n 1 'a fl €! ?! ~ 1 \l eJ 1 fl 1 'a bb ~ 1 iJ 'a 111 5 \I b fl~ €l \l ~ n 'a VI~ eJ b fl~ eJ \l ij eJ n '1 ~ iJ 111 1 tJ 'a ::: n eJ 'U VI~ eJ ~ ~ ~ \l 
b-d'U ~~v1 bfl~eJ\lfle:i11~1 b(?le:i1 bfl~e:i.:i?tutl1 bfl~mtJ-rumm\31 ~~'111 "1'1 "1 

'IJ 

(9) . b Vl1\lb Vf 1'aeJ'UeJ1fl1'a ~'U'111 ~'Ul'ln 'l-i1\l"i11nmfl1'a 1~~'aeJ'U 1ilbii'U rn blJ (?l 'a 

1-ii~Vl'a K = o.lfilcr + o.G><r It/lo + o.G>o Ct/Co + o.cro Mt/Mo + o.G>o St/So 
" 



- <9)~ -

' 
1£1.@ .:11'1.J~'W vtmtJti.:i f11'j'LJ~~'U f11'j~n~'U f11'j'\J~€l~~'U f11'j'LJ~vt1J1~'U f11'jbn~tJ'\J~B~~'U 

' ' 
f11'j'lJ~ - mJ'\J~B~bbtJ'U bzj€l'U rii;i€l.:i A'Uflf;1€J.:J A'W~mJ1 A'UVJ1.:i zj,:i~€J.:i1-li'bri~€l.:i~m bfl~€l.:ii1€lnm.J5'\J~ 

611 vt~'\J f11 'jfl&.J ~'U 1 ~vtm tJ ri11&.J ti.:i f11 'jfl &.J ~'Uvt ~€lvi 'j1 tJ vt~ €11'?1 ~ ~'U ~ii f11 'j m'\J ri&.J ri ru ?!&.Ju~ 
' ' ' 

'LJ€l.:J1 ?f ~,r'U 1 bbm~ii.LJmhvt'U~15rn'jfllJ 'j1lJ~.:iii f11'j'\J~ er~ bb tJ'U t~ tJ 1 i bfl~tl.:!~ m bfl~€l.:Ji1€lni;i b ~€l 1Vfl~ 
mm\i1'U~1&.J~ n1vt'U ~ 11 b-d'U b~ m nm1'U rim1~1.:ifl'U'Uvt~m zj €l'U"1Jf;1U'j:::VJ1'U .. 

~.:id1~'j1&.Jti.:i.:i1t.JtJ'j:::b.flVl EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bbf;1::: SHOULDER 

tifat~";i K = o.mo + o.@o It/lo + o.cro Et/Eo + 0.1£10 Ft/Fo 
'U 

m.m .:i1'U~m~t1.:i vtlJ1 tJti.:i .:i1'U~'U'LJ'U1~ 1 vtaji.11&.J1 b~tJ.:i n'U b ut.J.ff 'U 1 ~ b ll'U'j::: bu tJ'\J "il'U 1~m1&.Jvt'U1 
~~€l.:Jf11";j t~tJ 1 'W°1i€1.:i11.:i'j:::vt11.:i~'W1 vtaj"il:::bb61l&.J~1 tJ~'U~tJtJ vt~€lm1~'1J'U1~~1.:i 1 bbi;i:::VJ'j1tJ1 ~b~&.J°1i€l.:i11.:i 
iirn'jm'\JfJ&.Jflru?1&.Ju~'LJ€l.:11'?1~bbf;1:::ii-LJ'€ln1vtt.J~15tJ5u~t~tJ1 -li'bri~€l.:i~m bfl~€l.:ii1€lni;i vt~mb 'j.:Jfl'U bbi;i::: 1 ~ 
vtm tJri11&.J'j1&.J ti.:i.:i1'U~'U~.:i .:i1'U~'Ub~tJ.:i tJ1 bb 'U1 vt~€l.:11'U~'U 1 vtaj~ii'1 n~ru:::ri~1 tJri~ .:i n'U b ~€lu€l.:i n'W rn 'j n~ 

' ,, 
CV ..:::.. ti 0 0 

~1:::~.:ivii;i1tJ'LJ€J.:ii;i1~~i;i.:iui;i:::vi€l.:ii;i1t.J1 

1ilil~";i K = o.cro + 0.1£10 It/lo + 0.1£10 Mt/Mo + 0.1£10 Ft/Fo 
'U 

1£1.m .:i1'Ub"il1:::";i:::bu~~'W vtmtJti.:i .:i1t.Jb"il1:::'j:::bu~~'U~11tJ 'j:::tJ:::V11.:i'LJ'UEJ1tJ 1tJ - n'1'\J tJ'j:::mru 

1lhnt.J b ntm&.J~'j tJm1't.J.:11'Ub"iJ1:::'j:::biJ~€lt&.J.:i~zj.:i~€l.:itibviri-Uri~'U?1.:i 
' 'U 

1ilil~";i K = o.crcr + O.@cr It/lo + 0.G)O Mt/Mo + 0.1£10 Et/Eo + O.G)O Ft/Fo 
'U 

d 
'Vl~'J~'VI Q1 .:11'U'Vl1.:I 

m.G> .:i1'Ue'.j'J'V11.:I PRIME COAT , TACK COAT , SEAL COAT 

1ilil~";i K = o.mo + o.cro At/Ao + 0.1£10 Et/Eo + o.CO>o Ft/Fo 
'U 

m.1£1.:!1'Ue'.j'J'Vl1.:! SURFACE TREATMENT , SLURRY SEAL 

1ilil~";i K = o.mo + o.G>o Mt/Mo + o.mo At/Ao + 0.1£10 Et/Eo + o.CO>o Ft/Fo 
'U 

m.m .:!1'1.Je'.j'J'V11.:! ASP HAL TIC CONCRETE , PENETRATION MACADAM 

1ilil~";i K = o.mo + o.G>o Mt/Mo+ o.cro At/Ao+ o.@o Et/Eo + o.G>o Ft/Fo 
'U 

m.cr .:i1'Ue'.j1 fl'U'UfleJ'W n~~ blil~~ b 'VI~ n vtm tJ ti.:ie.11 fl'U'Ufl €l'Un~~~1 i b?f~m vt~ n zj,:itJ w n€l'\J ~1 tJ 

~:::bbm.:JbVl~nb~'UVl~€l~:::bbm.:Jf;11~bvt~nn~1bzj€llJ~~ (WELDED STEEL WIRE FABRIC) bVl~nb~tltJ (DOWEL 

BAR) bvt~n~~ (DEFORMED TIE BAR) bbf;1:::'j€JtJ~€1~1.:!1 (JOINT) ~.:itTI~vtlJ1tJfl11&.J'j1l..Jt'i.:Jbb~'U~'Ufl€l'Un~~ 
b?f~l..Jbvt~n'\J~b1tufl€l?f:::~1'U (R.C. BRIDGE APPROACH) ~1tJ 

1ilil~";i K = o. mo + o.G>o It/lo + o.mcr Ct/Co + o.@o Mt/Mo + o.@<r St/So 
'U 



- (9)~ -

m.ct' .:i1'Uvi ei-a::u1£JJ1 flv'Un~lil b'1~1l b 'VI~ mb6'1 ::.:i1'Uth1-W n Vlln ti 5-:i vi elflel'l.ln~lil b?l~1J b VI~ fl~1V1-r'lN 1'U 

'j'~'\J1t1J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) 'l1'\.J'j'1.:J'j'~'\J1t1J1flel'Ufl~lilb?l~1JbVl~fl 
tt::il Q ~ ~ e::t, ~ IQ..I q .::it.~ 

.:i1tJ~1~fl el'U mlil b?f 'j'1J b V1"1 m1.:i'j'~'\J1 t1'U1 bb"1~'\J'j' n rum~ fl el ?l~'W 1'U 'j''J1JV1 .:i .:i1tJu el'W fl fl el'U mlil b?f 'j'1J b Vl"1 fl bb"1 ~ 

'l 1'U fl el'U fl ~lil b?l~1J b VI~ fl~'U~J:htJ bb 'U'U bb"1 ~ i;l n'Nru~'l1'U fl~ 1 ti fl~'l rl'U b-d'U 'l 1'UU el~ fl (MAN HOLD) vi el ~el ti 
'IJ 

?11t11 VJ'j'l'l'Wvi viel~elt1?11t11 ~vh b ll'Ul'i''U 

K = o.mct' + 0.1£10 It/lo + o.@ct' Ct/Co + o.@ct' Mt/Mo + o.@ct' St/So 

m. b {11'\J bfl'a ..:J'1~1..:JflB'Ufl~\il b'1~1J b 'Vl~nbb6'1::..:J1'U b ~B'U tl'U\il~..:J VllJ1t15.:i ?l~'W1'Uflel'Ufl~\il b?l~1J b VI~ fl 
1fl 'j' ..:J?l~1\l \i1'U 'j'1 fl flel'U fl ~lil b?l~m VI~ fl fl el6'1~'W1'U (R.C. BEARING UN IT) vim VI~ till fl el'U fl ~lil b6'1~1Jb VI~ fl ... 
(R.C. BOX CUL VERT) Vlel'1..:itl11fl'j' \1?1~1\lflel'U fl~lil b6'1~1J b VI~ fl b zjel'Url'Ulil~\lflel'U fl~lil b6'1~1J b VI~ fl vl1b Vit1'U b~el 

K = o.mo + o.@o It/lo + o.@ct' Ct/Co + o.k:Jo Mt/Mo + o.1£1ct' St/So 

m.G'll ..:J1'U bfl'a.:i61~1..:i b 'Vl~n VllJ1t15..:i 6'1~'W1'Ub VI~ fl~1Vl-r'Ufl'Ub~'UoU11Jfl'U'U 1fl'j'.:J b Vl~fl~1V1-ru~~~.:i 
u1t1'1'j'1';J'j'61Ji1~ bb 'LJ1'U6'1.:i b6'111 ~vh bb 'j'.:J6'\.:i b6'11iV1 t1 b6'111 VJ'j'Vi'l"ltl Vl~el.:i1'U 1fl'j'.:i b VI~ fl~'U~iJi;r fl'Nru~fl~1t1fl~.:i 

'IJ 'IJ ' 

rl'U bb~hh1115.:J'l1'U~~~\lb6'111m.:ib VI~ fl6'11tl?f ..:J'LJel..:Jfl1'j' 1 ~~1~1tl~~\il bb '\A.:itJ'j'~b V11"11 Viti 

1"li'11il'a K = o.1£Jct' + o.@o It/lo + o.oct' Ct/Co + 0.1£10 Mt/Mo + o.ero St/So 
'U 

cl 
'Vl1l1~'VI er ..:i1'U"llm.h::v11'U 

er.ct' ..:i1'UflB'Un~lil 1~n1l b 'Vl~mb6'l::flei'U fl~lilm~fl6'lei..:i Vlln t15.:i .:i1'Uflel'U fl~lil b6'1~1lb VI~ fl~-Xfl?iTu 
'llel..:J b VI~ fl elel flln bbtl flrl1'U1ru ~1.:JV11 fl'llel.:J..:J1'UeJ1 t1 V11..:J'j'~'\J 1t1J1~'U Vl~el m fl1 'j'6/J"1U 'j' ~V11'U '\.J'j' ~fl el'U'LJ el ..:i b zj el'U 

' " 
;..:ill~ ru ru1 bbtl flzj1 t1 bU'W1~..:i1'U flel'U fl~lil~..:i fl~11 b vi1i!'U ...... 

1"li'11il'a K = o.ero + o.@ct' It/lo + o.1£Jct' Ct/Co + 0.1£10 Mt/Mo 
'U 



- ~o -

Q./.c:t do .dSJtlGI Q.I cv 1"cv oJ~ ~ti 
1Pl"l.l'U111'11'Vll'l1'!.J1rum:i.J~m'VIJ. "I.Imm qi~1 bbtJtJthu111'11 IP1 '11Pl'Vl1"1.1'W blPlt:.1m::'Vl'n.:i'rl1ru"l.l1:.1 

K = ESCALATION FACTOR 

It 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

Gt 

Go 

At 

Ao 

Et 

Eo 

Ft 

Fo 

ACt 

A Co 

PVCt 

PVCo 

GI Pt 

GI Po 

PEt 

PEo 

Wt 

Wo 

= ~"l.lti111'11~u~lfll'l..t1 hJ'lle:i.:itl-a::b'VlA b 'Ub~e:i'U~ri.:i.:i1'Ubb~6l::.:i1~ 
= ~"l.lti11l'l1~u~lfll'l..t11 tl"trn..:itl-a::b'VIA b 'Ub~ll'U~ bU~~e:i.:it11::n1~111'11 ... 
= ~"l.lti111'11~b:IJ'U~ b'Ub~e:i'U~ri..:i.:i1'Uu~6l::.:i1~ 
= ~"l.lti111'11~b:1J'U~ 1'Ub~e:i'U~btl~~e:i.:it11::011P111m 
= ~"l.lti11l'l11'a~ne:ia~1..:i (bh1:1Jb'Vl~mb6l::~b:1J'U~) 1'Ub~e:i'U~ri.:i.:i1'Ubb~6l::.:i11P1 • 
= ~"l.lti111'111'a~ne:ia~1.:i <'lih1:1Jb'Vl~mb6l::~b:1J'U~)1'Ub~e:i'U~btl1P1~e:i.:it11::01~111'11 
= ~"l.IU111'11b'Vi~n b'Ub~el'U~ri.:i.:i1'Ubb~6l::.:i1~ 
= ~"l.IU111'11b'Vi~n b'Ub~ll'U~btl~~e:i..:itl1::n1~111'11 
= ~"l.IU111'11b'Vi~nue.J'Ub~l:.ltJ~~ii~ b 'Utl-a::b 'VIA b 'Ub~ll'U~ri.:i.:i1'Ubb~6l::.:i1~ 
= ~"l.lti1111bbe.J'Ub'Vi~m~1:.1u~~~~ b 'Utl-a::b 'VIA b 'Ub~ll'U~ bU~EZm.:it11::n1~111'11 

., "' .":1 ~ .., "' d...J ' = ~"l.l'U111'11bbeJaTI6l'VI b'Ub~B'U'Vl1;1..:i..:i1'Uu~6l::.:i11P1 

= ~"l.lti11l'l1bbe:iaw6l°ti b'Ub~e:i'U~btl~~e:i.:it11::01~111'11 
= ~"l.lti111'11bl'l~e:i..:i:5'mbrn::u~.nru'1 b'Ub~ll'U~ri..:i..:i1'Ubb~6l::.:i1~ 
= ~"l.IU111'11bl'l~e:i.:i:5'mbb6l::u~Jiru'1 b'Ub~ll'U~btl~~e:i.:itl1::m~111'11 
= ~"l.lti111'11tl1l!'U~b~6l'Vl:1J'Ub~1 b'Ub~e:i'U~ri.:i.:i1'Ubb~6l::.:i11P1 • 
= ~"l.lti111'11tl1l!'U~ b~6l'Vi:1J'Ub~1 b 'Ub~e:i'U~ btl~~e:i.:it11::n11P1111'11 • 
= ~"l.lti111'11'Vie:i~blJ'U~i.1:.1~'U 1'Ub~e:i'U~ri..:i.:i1'Uu~6l::..:i1~ 
= ~"l.lti111'11'Vie:i~b:1J'U~i.1:.1~'U b'Ub~e:i'U~btl1P1~e:i.:it11::n1~111'11 
= ~"l.lti11l'l1'Vie:i PVC b'Ub~ll'U~ri.:i.:i1'Ubb~6l::.:i1~ 
= ~"l.lti11l'l1'Vie:i PVC b'Ub~ll'U~btl~~e:i..:itl1::m~111'11 
= ~"l.lti11l'l1'Vie:i b 'Vi~ne:i1uiil.:in::~ b 'Ub~ll'U~ci.:i.:i1'Ubb~6l::.:i11P1 
= ~"l.lti11l'l1'Vie:i b 'Vi~ne:i1uiil.:in::~ b 'Ub~ll'U~bU1P1~e:i.:itl1::m~111'l1 
= ~"l.IU111'11'Vie:i HYDENSITY POLYETHYLENE b'Ub~ll'U~ri.:i.:i1'Ubb~6l::.:i1~ 
= ~"l.IU'.l1rnvie:i HYDENSITY POLYETHYLENE b'Ub~ll'U~bU~6lfe:J.:!tl'.l::n1~111'11 
= ~"l.lti111'11a11:.1lwvh 1'Ub~e:i'U~ri.:i..:i1'Ubb~6l::.:i11P1 
= ~"l.lti111'11a11:.11 'V'lvh b'Ub~e:i'U~bU1P16lfe:i.:it11::n1m1l'l1 



(9). nT~A1iJ1tu'Vl1A1 K ·~nm>fl'l'j m:w~m3tu::: ·nmriJ., 1 m it111 b~'IJ~61lth1fl11?t~riei?t~1~'1Jel\I 
" I ' 

m:::'Vl'j1~vnru61l~ 1~CJ 1i:o1iJ'IJeJ~lJ tvctrno bUiJbnru6Vl1 iJm'jl°\'1mru .. 
\v. n1'jA1iJ1 tu'\ll1A1 K ~1'\llfo mru~i1~1iJtleJ?f~1~'\llm CJ'lJ'j::: bfl'Vl'j"J:IJeJ~l iJ~tyty1 b~CJ1 tliJ"iJ:::~ei~ 

bbCJ nl"i1riei?1~1~ bbt?i~:::'\.J'j::: bfl'Vl 1 ~-u~ b"iliJ1'11:W~ mrru:::'IJeJ~~1iJ,riJ bb~::: 1 ~?feJ~fliKei~n'U?f l'l'jffil'i'n1'\lliJ~ 11 
" 

rn. m'jl°l1iJ1ru'Vl1l°i1 K n1'\lliJ~1mi'Vl121'LlCJ:w rn 1?11bb'Vlil~'Vln~iJl'leiiJ 1~CJhrnm'ju~b121·1~m~::: 
' 

n1'\lli.1~ 1 ~v'i1 b~'IJ~:w~i.!5 (b 'lJ~CJrnViCJu) 1 ~b lli.1e.J~~1 b ~"ilrieiiJ bb!K1~~'11e.J~~~51 'lJflrunut111 b~'IJfl~~Vl1J1b~'IJ 
" ., 

Q.J Q.J 'Q.J 
mmi.15\liJ 

cs:'.. 1~~"iJ1'jru1b~m~:w'Vl~ei~m1fl1l°i1~1iJ "il1m1fl1~er~u~1~v'i1~ruru1l'ln~~nuer-:h~1~ b~eil"i1 K 
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