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b .m Vl1fl~~'W-ii'maue:i11tJ 1liliJfl ruauuM1~'1 fl l'i'e:i.:i ml.loU'El ~ V11e:J~'WVIGi'fl1)1'Wfl11~'WoU'Elbii'l'We:J 1~'1fl l'i'e:i.:i 
'\J 'I 'U d.9 \I 

V11e:ibJmufi'1'W(9)1l.JoUe:J m V11e:i~u.Uma'We:Jb~'1fll'i'e:i.:i(9)1l.JoUe:J ct bbti'1 flru~m1l.lm1w"il11ru1t.i~m1'\.Jwmm1fl1 v 

€i b~flVJ1e:iiifl ;;1"il~ 1~~uw"il 11ru1.1Je:i bii'l'We:i'lle:i.:i er~'W-n'e:i baue:i11 ci,!'W b 1u bb~~~'W.iJe:i baue:i11CJ1lil baue:i rn fla11VJ1.:i b VJ fl ii fl v v 

V11e:i11CJ~~ b~ tJlilflru«m~ru~ ww1~'1Je:i.:i~alil~"il~~1.:i 1~fl1ufi'1'W V11e:i bii'l'Wm1 tJ~~ b~ CJlil bb(9)fl~1.:i 1u"il1m~e:i'W1 '1l~ml.JVJ1.:i 
' ' 

V1~1.:in1V1'Wlil 111 'W'IJ1~ ml"l bb~~ be:J fla11'\.J1~mlil11fl1€ib~fl'V11e:iil fl;;11 'W~1'W~il1 '1ia11~?11ri' ry bb~~ m1l.l bb(9)fl~1.:itT'W 1~5J 
e.J~'Yl11~bnlilm11~b tJ~CJrnam tJ1CJu~e:i~~u-ii'ma'We:i11ti~'W Vl1m llufl11~1?1w~11?1 b~flii'e:ie.1 flru~mwm1., e:i1"il v 

Vl"il11ru1~e:i'Uu1um1$11i1~VJ6~~'W-ii'e:iba'Ue:i11mru v 

ti.ct ml.JVJ1.:iV1m.:ia.:i1uaVJi1~Vl"iJ11ru1.Uma'We:i'1Je:i.:i~~u.Ue:i baue:i 11?1e.11~5Jm1~e:i'WN''W 1 umru~.:i~e:i1 ud v 

(®) 1~u11 fl fl~e:J ~~u-Uma'W e:i11e.1,!u1 'Wu ru:U11 e.1~e:i ~~u be:i fla11'\.J1~ m 1?111 fl1€i b~ flVJ1e:iiifl;;1 d,J 'U QJ 'U 

VJ1.:i 1~uu o;ij 1?1off e:io;ij lil~ 1.:i ~1 e.1 €i b~ fl'VI 1e:iil fl;;1° V11e:iury:U11 CJ~e:i~off e:i be:J flm 1tl 1~ m lil 11fl1 €i b~ nVJ1e:iu fl;;1VJ1.:i 1~uu~ lil~e:i ~ lil 
v ii q c::o:: q If 

"il1'l!?l'JCJ'Elb~fl'Vl1e:J'Wflii'l'1Je:J'lfl1l.J'Vl1'1V1~1'1 

(~) 1~me:ifl~e:ier~'W.iJe:ibaue:i1 um1baum1fl1'Vl1.:i1~uuo;ij1il~e:i..ij1il~1.:i~1CJ€ib~flme:i'Wfl;;1 
v 

(m) b?1'We:i11CJ~~b~CJlilbb(9)fl~1.:i 1tl"i11m~e:i'W1 '1l~n1V1'Wlil b 'Wbe:Jflai1tJ1~mlil11fl1€ib~flVJ1e:iufl;;1°~ 
b uua11~a1A'ru V11e:i5Jt.i~v111~bnlilm1l.J1~ b tJ~e.1rnaCJ b tJ1CJu bbn~~'W-U'e:i ba'Ue:i11 e.1~'W ., v 

b.ct 1 'Wfl11~lil~'Wfl11'lh~ fldlil11fl1€J b~fl'Vlde:JUfl~Vl~e:J 1 'Wfl11vl1~t\j t\)1 flW~ fld1l.J fl11Vl"i111W1t.J~ fl11 

u1~mlil11fl1€i b~ flVJ1e:iilfl;;1°V11e:iml.JVJ1.:iV1~1..:i 5Javifi1 ~e'.f~u.Ue:i La'Ue:i~Lb"iJ.:i.iJe:i L V1"il"il1..:i L ~" b~l.J 1i;J ml.l'Vl1.:iV1m..:iijaVJfi~ v 

"il~ 1~fo-ii'maue:i 1~~'Ud1fl1 Vl1e:i 1~v1161ryry1 V11fl.iJmV1"il"il1.:i~.:ifli;i111~b'Vll.l1~ii'll.JVl1e:i 1~Qfll'i'e:i.:i 



- ~ -

b. b ml.l'V11'lVl6'l'N'Vl~":J 1-;fzj.:ia'VJ5~'iil~ 1JJ1m1fl1~1i.'ll'l Vl1el11fl1Vl~'l11fl1 bl'l Vl1el11fl1~bi.'l'Uel~'lVll.ll'ln 
' 

1~ bbf!~el1'iil'ili'iil11W1b~elfl~1'lbWiJ1'U'J'U Vl1el'IJ'U11'1 Vl1elbU'l"l1~11CJfl11Vl~'l':i1CJfl1':ibl'l Vl1elel1'iil'iil~CJflb~flfl11U1~fl'Jl'l 
11mfa~fl'Vl1el'Ufli.'IL1>1CJ hl'W'iiJ11ru1"5'1>1..ij1.:ibflCJf11~ i.'11>1 bbl'i'iil~'ili'iil11ru1 ~.:id b ~eltl1~ fo6lltl'1Jel.:J'Vl1.:i116llm1b tl'Ucl°1r1ru 

' v 

bbfl~ 1 ~~el11n11~1>1~'U'IJel'lmiJ'Vl1.:iV1fl'N b tl'Ub~1>1'1J11>1~~'Uoi!ma'Uel'iil~ b~CJ n1el.:i~1 H~1CJ Vl1el~1 b~CJVl1 CJbl>l 'l in~ 
11iJ~.:imiJ'Vl1.:iV1fl1.:i'iil~Yi'iil11ru1 CJ fl b~fl m1tl1~m1>111fl1~ b~fl'Vl1eliin~ bbfl~fl.:i 1 'Vl~~~'UoiJel bi.'l'Uel b U'U~~.:i.:i1'U 1JJ11'iil~ 

'U 'U 

b lJ'U~~'UoiJelbi.'l'Uel~1~1um1fi'm~elflVl1el hln1'11iJ V11 niJ b Vll'l~ b zjel~el 1~11 ~'UoiJel bi.'l'Uel m~vi1m111>1CJ1lla'iil~l'l b 'li'U n11 
'U ' ' 

bi.'l'Uel belfli.'111eJ'Ub U'Ub Vi'iil Vl1el 1-i!~elUflflfl611lJl'l1 Vl1elii~Uflflfl~'UlJ1 bi.'l'Uel11fl1 bb 'VJ'Ub U'UtX'U 
' ' 

1 'Umru~~~'Uoi!ma'Um1CJ~ bi.'l'Uel11fl1 ~1?J1>1 bi.'l'Uel11 fl1 ~1'iil'Ufl11>1VlmCJ1~11 hlm'iil~1b ii'U.:i1'U 

1'11l.l bel na11tl1~ m1>111 fl1~ b~ fl'Vl1 eliina1~ fl ru~ m1iJm1'W'iil11ru1 t:.ifl m1tl1~ m1>111fl1~ b~ fl'Vl1eliifl~Vl1elml.l'Vl 1.:i 

Vlfld'l'iil~ 1 ~~~'UoUel bi.'l'UmY'U~bb'iil'l bbfl~ bbi.'ll'l'lVl~ n~1'U~v111 ~b zjel 1~11 ~~'UoUel bi.'l'Ueli.'!1m111 ~1 b U'U'l1'U\911l.l bel na11 
'U "' 'U 

tl1~m1>111fl1B b~ n'Vl1eliJ mtt ~bi.'l~'iili.'ll.lmru V11nf"i1~bb'iil.:i1JJ b ll'U~fo-Y1 .:i1~ miJ'Vl1.:iV1m.:illa'Vl5~'iil~ 1JJ1uoif el bi.'l'Uel 
'U 

Vl1el 1JJ1m1fl1'1Jel'l~~'Uoif el bi.'l'Uel11 CJtT'U ~.:id~~'Uoif el bi.'l'Uell?l'.:i nci111J.JiJ~'Vl5b~CJn1el.:i~11-il~1 CJVl1el~1b~CJV11CJ11>11 
'U 'U 

'iil1flfl1lJ'Vl1'lVlfl'J'l 

b.inl rlel'Ufl'l'U1l.l 1 'W61 t1J t1J1 ml.l'Vl1'lVlfl1'lel1'iiltl1~mf'lCJm~ n n11tl1~ m1>111 fl1 ~ b~ fl'Vl1eliJ n~ Vl1 n 
U11fl!Jl1iJ fl11 m~vl1~ b oU1 ~fl~W~ ~~'UoUel bi.'l'Uel~'IJ'U~ fl 11U1~ m 1'111 fl1Vl1el~1(9)'1ufl11 fl I'! b~ el niJ t:.J f!U1dCJ'IJtl~'JlJ fl 'U 

Vl1eliJ?b'U 1(9) b~ CJ nu ~~'UoiJel bi.'l'Uel11 CJ~'U Vl1el-U'1>1'1J11.:im1bb -d.:i-U''Uel ~1.:i b ll'U611l.J Vl1elal.J CJ ellJ n'U nu ~~'UoiJel bi.'l'U el 11 CJ ~'U 
'U 'U 

Vl1el b ..ij'1V1if1m 'Ufl11bi.'l'Uel11fl1 Vl1el~el11 flWvl1fl11'Vl'iil~\9l~'U bl'l b 'Ufl11bi.'l'Uel11fl1 
' 

b.~ Vl1fl~~'UoUelbi.'l'Uelzj'lbU'U~tl1~flelUfl11 SMEs bi.'l'Ut111fl1i.'l'lfl1111fl1~1i.'11>1'1Jel'l~~'UoUmi.'l'Um1CJ 
. 'U 'U 'U q 'U 

~'Uml.lbn'U1elCJfl~ (9)0 1 ~Vl'l..i'JCJ'l1'U'IJel'l1~"5'1>1..ij1.:i'iiJ1 fl~U1~flelUfl11 SM Es l?l.:i flGl11 bl'! CJ~l'l b~CJ.:i6\'11?lu~~'UoUel bi.'l'Uelzj'l 
"' 'U 'U 

b U'U~tl1~ flelU fl11 SM Es zj.:i bi.'l'Uel11 fl1i.'l'l n1111fl1 ~1i.'ll'l'IJel'l~~'UoUmi.'l'Uel11CJ~'U1JJ bfl'U1el CJfl~ <9lo ~'iil~ b~CJnmvi1 
'U 'U 'I 'U 

6"t11t1111llbfl'U bf) 11CJ 

~~'UoiJ mi.'l'Uel~ b ll'Un'iilm1~1iJfi'1~ 'iil~ 1(9)a'Vl5 M1m11flV1~.:i ~ b oif 1~1iJA'1'Vl m1CJ'iil~l'i' el.:i b ll'U~tl1~nelum1 SM Es 
'U 'U q 'U 

b.~ Vl1fl~~'Uoif ma'Uelzj.:ilJ1 '1i~tl1~nelum1 SM Es bb~ b ll'UUflflfl611iJ m~nel6"ru'IJ1 ~1 'VI CJVl1eliJ MU fl fl fl 
'U 'U 'I QJ 'I 

~"5'1>1~.:i~'U\911l.lfl!JVll.l1CJ1 'VI CJ bi.'l'U el11 fl1~.:in1111fl1 ~16'j l'l'IJel.:i ~~'Uoif el bi.'l'Uelzj.:i b ll'UlJ fl flfl611iJm~iJ1(9)'n el6" t11'1J1 ~1 'VI CJ 

Vl1elU ~Uflflf1~"5'1>1 ~'l~'U \911l.J fl f'IVllJ1CJ'IJel'l~1'lU1~ b 'Vlf'11J.l bfl'U1el CJ&'I~ bf1 b ~Vlt.i'J CJ'l 1'U'IJ el'l1\)..ij'l'J~elVl1el..ijl'l..ij'1'l'iil1 fl~~'U 
'I dJ ~ 'U 

.vel bi.'l'Uelzj.:i b u'Uu fl flfi611l.l 1>11~n el6" ru'IJ1 ~1 'Vl CJVl1elii ~uflflfl~~ I'] ~.:i~'U M1l.J n f'IVjlJ1CJ1 'Vl CJ l?l.:i nci11 
'l QJ q dJ 

~~'Uiel bi.'l'Uel~ b ll'Un'iilm1~1iJA'1~'iiJ~ 1~a'Vl5mm11flV1~.:i ~L oif 1~1iJA'1'Vlm1CJ'iiJ~ tXel.:i b ll'U~tl1~nelum1 
'U 'U 'I 'U 

~ b U'Ut.Jflflf1611iJ1>11~nel6"t11'1J1 ~1 'VICJVl1elii~t.Jflflfj~..ijl'l~.:i M1l.lfl!JVlm CJ 1 'VICJ 
0 CV !ti I ii 

rn1. m-a'Vl1muru1li11-men1-a1~ ...... 
inl.<9> ~'IJ'U~ m1tlw m1>111fl1~ b~fl'Vl1eliifl~'iil~tXel.:ivi161ruru1..ij1.:il'l1l.l bb uu6"ruru1 ~.:i1~u1 'Uiel (9).bfl 

'U QJ v QJ v 'I 

V11elvi1oif ell'lflfl'l b lJ'UV1u.:iaelnumiJ'Vl1.:iV1&'11.:i mCJ 1 'U _____ V1/.__ 1'U 'IJ'uti'1>1'iiJ1n1'U~1~1rnb..ij.:i bbfl~'iil~tXel.:i11.:iV1~ntJ1~n'U 
aqjqj1 b U'U"il1'U'J'Ub~'U b vi1 nu1el CJ&'I~ __ !f._ '1Jel'l11 fl1~1..ij1.:i~tl1~ fl'Jl'l11fl1~ b~ fl'V11elii fli.'lb ~ml.l'Vl1'lVlfl'J'lEjl'l nel 111 'U'IJW~ 
vi161t11t11111>1CJ 1-i!V1~ntl1~n'Uel~1.:iV1~.:iel~1.:i11>1 l?l'.:il?iel 1 ud 

(9), b~'Ui.'11'1 

h b ~flVl1ell'l11'Wvl~6'U1fl1Wii'Ui.:i~1CJ zj'l b U'Ub ~flVl1ell'l11'Wvlfl'll'U~~1-ilb ~flVl1el1>111-WvitT'U'll11~ 
~m~1V1i!1m'U·fovi161t11t111 Vl1elnel'Ui°''UtT'U1l.lbn'U bf) i°''Uvi1m1 

bfl. VlU'lael~1tl1~n'U'IJel'l6'U1fl11.fl1CJ b 'UUW b 'Vlf'l M1l.l~'Jel ~1'l~flru~ m1l.l fl11'U bCJU1CJrl1Vl'Ul'l 

~.:i1~u1'UoiJel (9).~ (l!:l) Vl1el"ll~bll'UV1i!.:i?lel~1th~n'UBb~fl'Vl1eliJn~l'l1iJ15m1vlmiJuru:Unfl1.:itl'1Vl'U1>1 
' v 



~. V1U'l~eJ~T1.h~n'W'1JeNu1,;''Vlb~'W'Vl'W Vl1eiu1,;''Vl b~'W'Vl'WVlr;r n'Vl1vH1~1~1ueimu1M 1 Vl'lh~rrnu 
'I 'I 'I QI 

fllil fl1'H~'U'Vl'U b ~€) fl11'1"l1ru'lJ~ bb'1~'1.h~ fl€JUD1fllil~Tl.h~n'WM1:1J'lh~fl11"1'1J€l'ID'U11"111bb 'IA'l'lh~ b 'Vll"f1 'VICJ M1:1J11 CJzjeJ 
q q 

u1,;''Vlb~'U'Vl'W~ti'W11"111bb 'Vi'l'l.h~ b 'Vll"f 1 'VICJ bb~'I b1CJ'U 1 Vl'Vl11U b~CJ€l'U fa:IJ 1 m oUM1:1J#i'1€l~1'1VIU'l~€l ~1'\.J1~tl'U'1J€l'lti'U11"111~ 
q q 

Aru~m1:1Jm1u bCJU1CJrl1Vl'W~ lil'l1~1i 1 u.Vei @).~ (lv) 

ct. W'UtiUM11~U1'11 'Vl CJ 
dJl 

V1r;rn'\.J1~nudlil~f1u1VI 1~CJhl:W~eimtfomCJ1u <9lct 1u '11ufi'~li!1n1'u~~'IJ'W~m1'\.J1~m~11A1 
" 

€lb~ n'Vl1eitin6'1 (~1'u:il1'l) -W'u1i11 not'eit:-.JnwuM1:1Jarnru1~1'1 bb~1 'U 'U g~ QI 

b'll.lv ~'lJ'W~ m1bauei11A1V11ei1~1u m1~ ~ b~ei nli!~ i:i'ei'l~~v'i1 bbt:-.J'Wm11.Uwa~~t:-.J~ Mm CJ 1 u'\.J1~ b 'VII"! 1:iJ 
" q 

1!eiCJn111'eiCJ'1~ bo 1u '1JeJ'l:1J'1A1-W'a~~lil~ H1 m1urieia1'1'l~'IV1:1J~m:1Jaruru1 1~CJ?i'l1VIV1t11CJ'l1'W'1JeJ'l~~mCJ1 u bo 
'U 'I cu QI d.t 

-ru uufi'~lil1n1um~'1'l'W1:1J;;rryry1 M1meina11bb uuV11CJ1 @).@)G'( 

b'll.bfl ~'lJ'W~m1b?f'W€l111"11Vl1ei1~1u m1~~ b~ei nli!~ i:i'ei'l~~v\'1bbt:-.J'Wm11.U b Vl~fl~t:-.J~ Mm CJ 1 u'\.J1~ b 'VII"! 1:iJ 
" 

U€l CJfl111€JCJ'1~ G'lo i''W '1J€l'l'l.J1mrub'VI~ n~i:f ei'l 1 oU~'IVl:IJ~M1:1Jaruru1 '1J€l'l:IJ'11°\1W?!~~lil~ 1 m 'W'l1'Un€l?!1'1'1~'1Vl:IJ~ m:IJ 
QI QJ 'U 'I 

aryry11~CJ?i'l1VIV1t11CJ'l1'U'1J€l'l1~mCJ1'W bo 1u UUfl~lil1fl1'W~1~'1'1'W1:1Jaryry1 m:l.lb€lfl?!11bb'WUVJ1CJ"1 <9>.lvo 
I ii I ~ 

~- Pl1"i11.:!bba~m-a"il1m.:iu 

~.@) ( 611V11'um1:il1.:i~b uu11A1~ eiV1t11CJ) 

n1:1J'Vl1.:IVl'1"Nlil ~~1CJI°\1 :il1.:1 ~ €lV1frJCJ'1J€l.:i.:!1'U bb~'1 ~11CJfl11~1~vl1611b11il Iii 1-:i M 1:IJ111"11 ~ €JV1tl1 CJ~ 
n1V1'W~ 111u1 Ubb :il.:i'\.J1mru.:11mb'1~11A1 uein1i11n 1umru~ei1 'l.Jd 

( <9>) briei'l.J~m ru.:11u~v'i1b?l11i!li!~.:i1 uci1u~bfiun111eiCJ'1~ <9llvct (V1~.:11'eiCJ~~uVl1) bb~hhilu 
1eiCJ'1~ <9lcto (V1~.:11eiCJVl1~u) '1Jei.:i'\.J1mru.:11u~n1V1u~111 uaryry1V11ei1 rnb:il.:i'\.J1mru'l1mb'1~11A1 lil~~1CJ1 VI 
1uei'm11eiCJ'1~ <io (bti'1~u) '1Jei.:111A1~eiV1t11CJm:1Jaryry1 

(lv) briei'l.J1mru.:11u~v'i1b?111illil~.:i1 uci1'U~bfl'Wn11~eiCJ'1~ <9lcto (V1~.:11'eiCJVi'1~u) '1Jei.:i'\.J1mru 

.:11'U~rl1Vl'U~ 111uatyty1Vl1ei1 Ubb:il'.:i'l.J1mru.:J1'Ubb'1~111"11 lil~~1CJ1 m 'WeJm11'€lCJ'1~ ~bfl (bb '\.J~~U?!1:1J) '1J€l.:1111"11~€l 
Vltl1CJM1:1Jatyty1 

(bn) briei'l.J1mru.:11u~v'i1 b?!~lilli!~.:i'IJeiCJfl'J1~eiCJ'1~ b'llct (b~~~uV!1) 'IJeJ'1'\.J1mru.:i1u~n1V1'W~ H 
1u61ry ry1V11ei 1 Ubb :il.:i'\.J1m ru.:11 'Ubb'1~11 A1 lil~~1CJ1VIM1m1A1 ~eiV1t11 CJ1 u;;;'ryry1 bb'1~ lil~~1 CJ b vl:1J'lJ~ b 'lJCJ b llu r11 

overhead bb'1~ mobilization 611V11'm1m1CJm1Ju1uei'M111eiCJ'1~ <9lb'll (~Ub~~) '1J€l.:Jt:-.J'1~1.:11~V111.:i'\.J1mru'l1'U 
~.:1V1:1J~'1Jei.:i.:11m1CJm1iTuM1:1Jaryry11~CJ'l.Jw:1J1ru ti'u'\.J1mru.:11u~vl1ba11illil1.:i~ru~1m1A1~ffv1t11CJM1:1Jaryry1 ~.:id 
m1~1m~'Wbvl:1J'lJ~b'lJCJbU'WA1 Overhead bb'1~ Mobilization lil.:imh1 ~11:il1.:11i1~~1CJ1Vlbbri~1u:il1.:11u.:i1~a~Vi1CJ'IJ€l'I 

" " q 

fl11~1CJb~'WA1.:!1'WM1:1Jaryry1 

(~) m:1JV11.:1V1m.:ilil~~1m~u~bvl:1J~'UM1:1J (<9>) bb'1~ (lv) lil.:inci11'111.:il'i'u 1 u.:11~a~Vi1CJ'1JeJ.:Jfl11 
q 

I Q. Qi I iJ I .:.. ..J .C::.. _.J ~ V I .:::rid 
1i11m.:iu meineiu.:11~?1~'Vl1CJ'1JeJ.:Jfl111i11CJb.:J'W m:1J'Vlm:1J'Vl1.:JV1'11.:Jlil~'l"lli!11ru1M1:1J'VlbV1'W?1:1Jm1 b1'WbbMmru'Vlm:1J'Vl1.:i 

'I I I I I V I 

V1'11.:I 'Wli!11'1J1 b iiu11'\.J1mru.:J1'UVlvl1 b?!11illil1.:J!il.:Jml11 lJ1~:W?f1mriCJ1'1f ei'ltlU.:11'U~'UVlb Vl~€l ~fl~.:1.:11'1.JVlb V1~€l€l~n 
" ii1~:Wt:-.J'1 m~'Vlu ~ei m1~1 CJ b~'W r11.:11u~ bb~1b?f11illil1.:i1 u·n ~lil.:i n~11 ~.:id m:l.l'Vl 1.:1V1m.:imlil ~ 1 CJ b~'W~ b vl:l.l~'W 1 VI bbri ~ 
" 

1u:il1.:i'l"l1ei:1Jnum 1~1m~ur11.:i1u.:11~Ju., bb'1~ m1-W 1i111ru111.:11u 1~ei ~1 u'Vlr;r n bnru'Vi ~.:i nci11V11ei hl b U'W~'1 CJ'Wtili! 
I " ' 

b~CJL~~'IJ1~'1J€l.:ifl1:1J'V11.:IV1'11.:i 

m:1J'V11.:JVl'11.:Jlil~~1CJb~'UA1~1.:i1 Vlbbri~1'u~1.:i b llm1CJ b~eJ'WM1m dei.:11u~v'i1 b?!~li!lil1.:i bdei m:l.l 
" 

V11.:1V1'11.:1V11ei L ~1V1ii1~'1Jei.:1m:1JV11.:1V1m.:11~v'i1 m1M111i1aeiut:-.J'1.:11u~v'i1 b?!11il Lb~1 Lb'1~'\.J11nn11Luu~'l"lei11i1M1.:1 m:1J 
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~1Vl~'Ufl11flil~'U 1 Vl'Vl:ln CJ m1ii~.:i m1riii~uV11ei'Vl11 CJVl1ei1 ?f !Pl~'U ~iim1mu1"1iimu?fiiu~61lei.:11'6'f !Pl 
'I q 'I 'I 

Ju I bb6'l:::il-b'ein1V1u1P115m1riii 11ii~.:iiim1u1P1eJ!Plbb tlu11P1CJ1'Ubl"liei.:i~m bl"liei.:i:WeinG'l b~ei1 m~mmJi1'Ul'11il~ 
n1V1'U!Pl 11 b 'llub~m nrn1unei?f~1.:iriuuV1~ei b ~B'U61l6'ltJ1:::V11u 

~.:id1Vi11iifi.:i.:11utJ1:::b.fl'Vl EMBANKMENT, EXCAVATION SUBBASE SELECTED 

,MATERIAL, UNTREATED BASE bbG'l::: SHOULDER 

Hfat\>17 K = o.mo + o.<0>0 It/lo + o.<i'.o Et/Eo + o.l!Jo Ft/Fo 
"' 

1!1.1!1 .:i1'Ui;m~EM Vl:lnCJ~.:i .:11'U~'U61J'U11P11V1ajt11:1nb~CJ.:in'UbU'W.ffu1 Vf b'1Jm::: bUCJ'U :uu 1~m1i1V1u1~~ei.:im1 
11P1CJ1 u'llei.:i11.:i1:::V111.:i~u1 V1aj:u:::bb'1li1~1CJ~u~eiCJ V11eim11P161l'U11P1~1.:i 1 bb6'l:::V111 CJ1 VibMii'llei.:i11.:iiim11"11u~ii 

fOlW6'fiJU~61JeJ.:i16'f!Pl bbG'ldl-Uei rl1Vl'U!Pli5tJf1u~L!PlCJL oUbl"liei.:i..ij'm bl"liei.:i:WeinG'l Vl~el bb 1.:1\"l'U bbG'l::: 1 Vl'Vl:IJ1CJf0111:!J';i'JiJ~.:!.:11'U 
' ' ::.J 
~u~.:i .:11'U~'Ub~CJ.:i CJ1 bb m V1~ei.:i1u~u 1 Vlaj~ilir n~ru:::1"1~1 CJl"l~.:iti'u b ~ffuei.:iti'u m1ti'1P1 b '111:::-W'.:i'Vlm CJ61JB.:!6'11!Pl1'1~.:i bbG'l::: 

,, 
Vfei.:i~1t11 

1-ifat\>17 K = o.<i'.o + o.l!Jo It/lo + o.l!Jo Mt/Mo + o.l!Jo Ft/Fo 
"' 

l!J.m .:J1'Ublil1:::7:::bti!Pli;'U Vl:lnCJi:i.:i .:!1'Ub:U1:::1:::bU!Pl~'Wvi'11tJ 1:::CJ:::'Vl1.:!61J'U~1CJ 1tJ - niru th::::inru 

hlbnu ~ n16'lbi11'11 CJm1'm1ub:u1:::1:::bu1P1ei 1mfizj.:i~ei.:i1-li'b'Vll"l'Wl"l.ffu?f.:i 
' " 

Hfati"J7 K = o.<i'.d:'. + o.G>d:'. It/lo + o.<0>0 Mt/Mo + o.l!Jo Et/Eo + o.<0>0 Ft/Fo 
"' 

m.<0>.:J1'UNTVl1.:J PRIME COAT, TACK COAT, SEAL COAT 

Hiai'17 K = o.mo + o.<i'.o At/Ao+ o.l!Jo Et/Eo + o.<0>0 Ft/Fo 
"' 

m.l!l.:J1'UNTVl1.:J SURFACE TREATMENT, SLURRY SEAL 

1ifai'17 K = o.mo + o.<0>0 Mt/Mo + o.mo At/Ao + o.l!Jo Et/Eo + o.<0>0 Ft/Fo 
"' 

m.m .:J1'UNTVl1.:J ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1ifal'17 K = o.mo + o.<0>0 Mt/Mo + o.<i'.o At/Ao + o.<0>0 Et/Eo + o.<0>0 Ft/Fo 
"' 

m.<i'. .:i1'U~'Jfl'U'U fleJ'Un~i'l La'ia.i b 'Vl~n Vim CJi:i.:i tJ'Jti'U'Ul"leJ'Wn~l'l~H'b?l~ii b VI~ n zj.:itJ1::: neiu~1 CJl'l::: bbm.:i 

b'Vl~m?f'WV11eil'l:::bbm.:!6'l'J!Plb'Vl~nn~1b~elil~!Pl (WELDED STEEL WIRE FABRIC) b'Vl~m~BCJ (DOWEL BAR) b'\ll~nEi!Pl 
(DEFORMED TIE BAR) bb6'l:::1eiCJ~eil>l1.:i1 (JOINT) ~.:id1Vf'VlmCJl"l':l1iJ111!fi.:JLLe-l'U~'U\Ol€l'Uf1~1'1L6'f~m'Vl~f1U~b'JW\Ol€l 
6'f:::Vn'U (R.C. BRIDGE APPROACH) lil1CJ 

1ifai'17 K = o. mo + o.<0>0 It/lo + o.md:'. Ct/Co + o.<0>0 Mt/Mo + o.<0>d:'. St/So 
"' 



I ~ .c:I ~A IGI ~· ..... q ~ocv 
m.& ~1'U'VleJ'a::'l.J1fl'U1FleJ'Uff'a~ba'a:!Jb'llli'lnLbi'l::~1'U'l.JeJ'V'ln 'lll:J.J1Clfl~ 'Vl€JFl€l'Ufl1\?lb?f1:1.Jb'Viflfl?f1'111';i'U..:J1'l.m::'l.J1CJ 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) '11'lJ11'11::'1.J1CJtl1F1€l'Wfl11?lb?f1:J.Jb'Vi~fl '11'UIPl11P11"1€l'Ufl11?1 
q ~ ~ q ~ I CV .:::i1 Q ~ .:::i1 q ~ 

bi:'l1l.J b 'Viflfl11\11::U1 m.J1bbfl::mb1rum IPll"1€l?f ::rnu nwm'l1'UU€JW fll"1€l'Wml?l b?f1:J.J b vm fl bb"1::\11'UF1€l'Wm1?1 b?f1:J.J b 'Viflfl 

~'U~:ihi.JbbUUbb"1::'1flwru::\11'Ul"1~1CJl"l~\ltl'U b'ii'U \11'UU€l~fl (MANHOLD) 'Vl€lfaCJ?f1Clb'V11PlW~ 'l'l€l~mm1ci1'1"Jvh 
'\J 

buu~u 

K = o.m& + o.klo It/lo + o.G>& Ct/Co + o.G>& Mt/Mo + o.G>& St/So 

m.b \11'1.J bFl'a ~a~1~Flel'Ufl'i~ La~:J.Jb '111anLbi'1::~1'Ub~eJ'l.Jtl'U~~~ 'Vi:J.J1 cif'i'I ?f::W1'Ul"1€l'Ufl11?1 b?f1:1.Jb 'Vi~ fl 
1m'l?f~1'1~1tn1fll"1€l'Wfl11?lb?f1:J.Jb'Vi~fll"1€l?f::wTW (R.C. BEARING UNIT) vl€lb'Vi~CJ:J.Jl"1€l'Wfl11?lb?f1:J.Jb'Vi~fl (R.C. BOX 

"' 
CUL VERT) 'Vi€ltl'ltl1 bl"11'1?1~1'11"1€l'Wfl11?lb?f1:1.Jb 'Vi~fl b ~€l'Url'Ul?l~\11"1€l'Wfl11?lb?f1:J.Jb 'Vi~fl 'Vl1 b Vicirn~€ll"1€l'Wfl11?1 b?f1:J.Jb 'Vi~fl 

K = o.mo + o.G>o It/lo + o.G>& Ct/Co + o.klo Mt/Mo + o.kl& St/So 

m.rnl \11'U bFl'a~a71~b'lllan 'Vi:J.J1tifi'I ?t::W1'Ub 'Vi~fl6'f 1V11UA'Ub~'UoU1:1.Jfl'U'lJ bl"11\I b'Vi~fl6'f1V11'U&i!Pl~\IU1CJ 
li!111il1'llU!Plbb'1!1'U?f'I b?111 'l"Jf;J1bb1\1?1'1 b?f1l'VICJ b?f1 b'Vl1vtl"ftl 'Vi~eJ\11'Ubl"11\lb'Vi~fl~'W~ii'1flwru::A~1ciA~'ln'W bb~hl 

'\J '\J ' 

11:1.Jfi'l'l1'U&i!Pl ~'I b?f1 bA1'1b 'Vi~fl?f1 ti?l'l'1!€l'lfl111 'l"Jf;J1 ~1ci~~ I?! bb vi'li.J1::b 'Vll"f 1 'Vici 

1-li~~'a K = o.l!l& + o.G>o ft/lo + o.o& Ct/Co + o.l!lo Mt/Mo + o.ero St/So 

'lll:J.J11Pl~ er ~1'U"lfflth::'Vl1'U 
er.& ~1'UFIB'l.Jn~~ 1:i.in:J.JmamLi'l::F1ei'Un'i~1P111P1F1i'leJ-:i 'Vim cif'i'I '11'UA€l'Wfl11?1 b?t1:J.J b 'Vi~fl~~m11u 'lleJ'I 

b vt~ neJeJn111 bbcinfl1u1ru~1~vt1 n6lJeJ~~1u~1 ci vi1~~~u1 ciJ1~u vt~eJeJ1~1~6lfr;t\J~~vi1uLJ~~nt1LJ6lJeJ~ b ~flu 6lf~ii 
., 

CV I .:::i1 CV I I CV 

?ft"lJ'!J1 bbCJfllil1 CJ bUW1::\11'Ul"1€l'Ufl11?1\Pl\lfl"111 b 'Vl1'U'U 

Hia~,- K = o.ero + o.G>& It/lo + o.l!l& Ct/Co + o.l!lo Mt/Mo 
" 



Qldl do d15Ji1GJGJ CV 19/Q.IOA'"i' Cit.ti 

111"ll'Y':i1fl1'Vlfl1'Y1ru(9113Jij~l'a'VI b"llnumyi:y1ttuuthu':i1F11 111 lil111'Vl1"lJ'Yb111Em':iz'Vln.:iw1ru•i.1t1 

K = ESCALATION FACTOR 

It 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

Gt 
Go 

At 

Ao 

Et 

Eo 

Ft 

Fo 

A Ct 

A Co 

PVCt 

PVCo 

GI Pt 

GI Po 

PEt 

PEo 

Wt 

Wo 

= ~"lfil':i1F11~u~lnF1i11tl"lleNi.hzt'VIA tm~e:i'Yvia.:i.:11'!.Jtt!Piaz.:11111 
~"lfil':i1fl1~'U~11lfli11tJ"lJe:J.:itl':iZb'Vll°I b'Yb~e:J'YviblJ1116lfe:J.:itl':i:n1111':i1fl1 
~"lfil':i1F11~t3J'Y~ tm~e:i'Yvia.:i.:11'!.JttlPiaz.:11111 

= ~"lfil':i1fl1~b3J'Y~ b'Yb~e:J'Yvittl1116lfe:J.:itl':i'Zn1111':i1fl1 
= ~"lfil':i1F111'a111rie:ia~1.:i (bh1:1.1L'VlamLaz~L3J'Y~) b'YL~e:i'Yilia.:i.:11'!.JLLIPiaz.:11111 • 
= ~"lfil':i1F111'a111rie:ia~1.:i (l:i.l':i1:1.1L'lliamLa~~L:1.1'Y~)1'YL~e:i'YiliLtl1116lfe:i.:ith~m111':i1F11 • 
= ~"lfil':i1F11LV1an 1'!.JL~e:i'!.Jilia.:i.:11'!.JLLIPia~.:11111 
= ~"lfil':i1F11L 'Vian 1'Yt~e:i'YviLtl1116lfe:i.:1tl':i~n1111':i1F11 
= ~"lfil':i1F11L'lliamtNm~1:1uviN~(911'!.Jtl':i~b'VIA 1'Yt~e:i'!.Jvia.:i.:11'!.JLtlPia~.:11111 

~"lfil':i1':i1 ttNm 'lllam~1:1uiliN~(911 'Y'l.hz t'VIA 1 m~e:i'Yili ttl1116lfe:i.:1'1.h~n1111':i1F11 
~"lfil':i1F11tte:iawavl 1m~e:i'Yilia.:i.:11mt!Piaz.:11111 

= ~"lfil':i1F11tte:iawavl 1m~e:i'Yvittl1116lfe:i.:ith~m111':i1F11 
= ~"lfil':i1F11LF1~e:i.:i:ijmLta~u~.iiru61-i' tm~e:i'Yilia.:i.:11'!.JLtlPia~o:J1111 
= ~"lfU':i1fl1bfl~e:i.:i:ijmtta~u~.iiru61-i' b'Yt~e:i'YiliLtl1116lfe:i.:1tl':i~n1111':i1F11 
= ~"lfil':i1F11tl1:i1'!.J~t6lfa'lll3Jm~1 1 'Yt~e:i'Yilia.:i.:11mt!Pia~.:11111 • 

~"lfil':i1F11tl1:i1'!.J~ b6lft;l'lli3J'Yb ~1 b 'Y b~e:J'!.JiJI b ti 1116lfe:J.:itl ':i'Zn1111':i1 fl1 • 
~"llu':i1F11'Vie:i~t3J'Y(91i.1:1;;;'Y 1'Yt~e:i'Yilia.:i.:i1mt!Piaz.:11111 
~"lfil':i1 fl1'Vie:J ~b3J'!.J(91i.EJ;;;'Y b 'Y b~e:J'!.JiJI b ti 1116lfe:J.:i'l.J':iZn1111':i1 fl1 

= ~"lfU':i1fl1'Vie:J PVC b'Yb~e:J'!.Jii!a.:i.:11'!..!LblPia~.:11111 
= ~"llU':i1F11'Vie:i PVC b'Yb~e:J'Yvitu1116lfe:i.:itl':i~n1111':i1F11 
= ~"lfil':i1F11'VimV1ane:i1ua.:in~a 1'Yt~e:i'Yilia.:i.:11'Ytt1Piaz.:11111 
= ~"lfil':i1m'VimV1ane:i1ua.:in~a 1'Yt~ie:i'Yi11Ltl1116lfe:i.:it1':izn1111':i1F11 
= ~"lfU':i1fl1'Vie:J HYDENSITY POLYETHYLENE b'!.Jb~e:J'!.Jilia.:i.:11'!.Jbb!Piaz.:11111 
= ~"lfU':i1F11'Vie:i HYDENSITY POLYETHYLENE b'Yb~e:J'Yilittl1116lfe:J.:!'1.h~n1111':i1F11 
= ~"lfil':i1F11a11:11'V'lvh tm~e:i'Yvia.:i.:11'!.Ju!Pia~.:11111 

~"lfU':i1F11fl1EI 1 'V'lvh b 'Yb~e:J'!.JiJI bll1116lfe:J.:!'1.hZn1111':i1F11 



(9). m1fiTt.nruvmi1 K "il1nG'lm 1?11:wirm~ru:::.:i1'Wi!'W., 1m.U~1b6'l'1J~'l!tl111"111G'll9lne:iG'l11.:i'1Je:i.:im:rm1.:i 
~ I ' 

-w1ru'1!6 119lCJb oU;i1'W'11e:i.:itJ ®ctbllo b U'Wbnru"Vli. 'Wm1fi1mru 
"" 

®. m1fi1mruV111°11 K a1V11'umru~il.:i1urie:iG'l11.:iV16'l1 Cl'tJ1::: b.nm1:we:i tj1 'Waqi qi1 b~ m nt1"il::: ~e:i.:i bbc.ml°l1 

rie:iG'l11.:i bbl?i6'l:::th::: b.n'VI 1 ~6ill9l b"ilt11?11:wirmJ·ru:::'1Je:i.:i.:i1ui!u bb6'l::: 1 vr~eil9lfl~eN n'lm1?11m~ n1V1'W19111 
~ 

bll. fl11fl1'W'JW'\111A1 K rl1'\ll'Wl9l b Vil oll'Vll"IUCJ:W b(l !?1'1bb'\lltJ.:J'Vlniul?leJ'W 119lCJ 1&Jilm1Ul9lbl"!"'bb6'l:::n1'\ll'Wl9l b Vfvi1 
' 

b6'l'1Ja:wwu5 (b u~CJub vfou) 1Vfbll'Wc.J6'la1b1"il riei'W bb~1~.:ii11c.J6'l~-wm 'i.Jl"lrunu~1 b6'l'1Jfl.:i~V11!1 b6'l'1Ja:wwu5i!'W 
~ 

cs::. 1VfYJ"i111ru1b~'Wb~:WV11eJ6'll9l111"111°11.:i1'W "il1m1fl1~~fo:il1.:ivi1arnru11?1n6'l.:inu~11~1.:i brlei1°11 K 1?11:W~1?11 'U g~ QJ 'U 'U 

a1V1-rrn1uriei~11.:ii!'W 1 b 'Wb~B'W~G'l.:i:weirn1uill°l1b 'l.J~CJ'Wbb U6'l.:J 1 u"i11nl°l1 K b 'Wb~B'Wb Ul916llel.:JUWndl9111fl1:lJ1 nn11 

cs::% ~u 1 u 119lCJt11 m-w1:::6'11'W~bnu cs::% mfi1u1ruu-rub ~:wV11ei6'll9lf!1.:i1t1bb~1bb!?lmru (119lCJ hlAl9l cs::% bb 1n 1 Vf) 

er. 1 umru~~-ru~1.:i 1&J~1:w11t1vi1m1riei~11.:i1 Vf bb~1b~1"il 1?11:w1:::CJ:::n6'l11 'Waqiqi1119lm uum1:w~l9l 
'1Jei.:i~-ru~1.:i f\1 K 1?11:w~1?111?!1.:i1 ~"il:::i11mtmum1fi1mruf11.:i1u tm.Uf\1 K '11B.:Jb~em~l9lV!'1C11?11:wei1~aqiqi1 V11ei 

f\1 K '1JB.:Jb~eiu~6'1.:i:we:irn1t1"il~.:i bb~1bbl?i11f11 K ~1bl9l"il:::ilf11i!mm11 
b. m1~1m~'Wbb!?l6'l~.:i1l9l 1Vf~1C1f11~1-:i -:i1u~~1'u~1..:i'Vi'1hi'bbl?i6'l~..:J1l9l 1?11:w61qiqi11 urieiu6'11ul°l1..:i1ub ~:w 

'Vl1BA1..:J1'W6'll9l6'l.:J ~..:J"il~A1'W1W1~1?\eidfo'V111'1.J~'l!ii111"111'~19lriei~11.:i ~.:ii11mfi1mruV111°11 K '1JB.:Jb~B'W~G'l..:i:weiu..:i1u 
' 

.:i1l9li!u 1 b uu~ bb tlue:i'Wbb~1 b~e:ifi1mrub~'Wb ~:w 1m Vf'1Je:ivi11"111:w1?1n6'l..:i b~ei..:im1b~unuaTwn.:iuu1:::mru 



- mo -

u'Vlil1:.11:J.1~13.Jbvnfl1'jtl'j~n1~'j1fl1Bb~n'Vl'je:JUna Ce-bidding) offo @.b 

"NLa'IJei11fl1iiiii~f;tth:: li:i"UiH·n.Jn'IJ" V1ll1CJm1:1.111 ufliornu11:1.1M1V11eiiJ~uflfl~~b -il1 bii'l'Uei11fl1 b ~ei 
'U ' ' 

ru•h:i b 'Ufl11U1~:1.J~-.il1.:i'lJeJ.:Jn1:l.J b U'U~ih=h'U 1r$1 b?I CJ hl·;h fa CJ'Vrn m.:iV11eJVl1.:Je'.leJ:l.l b 'Ufl:U fl11'1JeJ.:J'Ufl fl~D11:l.JM1Vl1e:iiJ ~ 
'U 'U ' 

ljflfl~~'IJ~ b -il1 bii'l'Ue:i11fl1b~eJru..ij1.:i1 'Um1tJ1~~~..ij1.:i'lleJ.:im:1.11 'Ufl111 b~ CJ1n'U 

m1ih:b'U 1~ bifo hl111M CJVl1.:Jl'l1.:JVl1e:iVJ1.:JeleJ:l.J'lJeJ.:J'Uflfl~D11:l.JM1Vl1eJiJ ~'Uflfl~ ~.:) rnh1-il1.:il'i''U 1r$1 bbtl f111~ 
' ' 

'Uflfl~u11:l.JM1Vl1eJiJ~'Uflfl~~.:Jfl~11ilm1:1Ji1:1Jfr'UBtl'U b 'UGlfl'MW::i~.:J~eJ 1 uif 
' ' 

((9)) ilm1:1Ji1:1Jfr'UBtl'Ub'Ub~.:J'U1Vl11 bMCJ~'1Mfl11 VJ'Uci1'U~:il'Mfl11 m1:l.lfl11~~Mfl11 ~'U1Vl11 Vl1eJ~il 
'lJ q 'U 'U 'U 'U 

eJ1'U1'1 b 'Ufl11!?11 b tJ'U.:J1'U b 'Ufl:Ufl11'1JeJ.:J'Uflfl~fi11:l.JM1Vl1eJ'lJeJ.:JtJ~'Uflfl~11 CJVl~.:J iJeJ1'U1:UVl1elii'l1ll1W b oUeJ1'U1'1 b 'Ufl11 
' ' 

u1V111:il'Mm1fi:u m1'1JeM'Uflfl~u11:1J mV11e:i'lleJ.:iiJ~uflfl~~ m1 CJVl~.:i V11eJV1mCJ11 CJ ~ bii'l'UeJ11fl1 b VJbbnm:l.l bb~::i~ 
' ' 'U 

1Vfu1m1l'l~1Mfl~1.:i8 b~ flme:iiJ flii'lb 'Ufl 11tJ1::i:1.1~-.ii'1.:i r$11CJ1~uu8 b~ flmeJiJ fla fl #.:id 
'U 

(Iv) ilm1:1Ji1:1Jfr'U6n'U 1 m ~.:iVJ'U 1MCJ~b U'UVJ'Uci1'U 1 'UVf1.:iVf'Uci1'Um~ru V11e:i~b u'LIVftJci1'LI1lJ'11nMm1:1J1'u 
'I 'lJ 'I 'I Q.I 'U q 

~(;! 1 'UVf1.:iVf'Uci1'U"il1nM V11ei~ne:iVf'U11CJ1 Vlfl:t 'Uu1~V1'11nMV11eJu1~Vl:l.JVl1'1l'U"il1nM b u'UVf'Uci1'U1 'UVf1.:iVf'Uci1'Um~ru 
'I 'IJ 'I g~ 'I q QJ 

Vl1eJVf1.:i~'Uci1'U"il1nM Vl1eJ b u'U~neJ~m1CJ1 V1qit 'Uu1~VJ"ii'1nMV11eJu1~Vl:l.JVl1'1l'U"ii'1nM ~m1 CJV1~.:iV11eJV1~1 CJ11CJ~ 
bii'l'Ue:i11fl1 b Vf bbn m:1.1 bb~~rn Vfu1m11'1~1Mfl~1.:JBb~flVl1eJtJflii'lb 'Ufl11U1::i:l.l~~1.:ir$11CJ1::i'U'UB b~flVl1eltJflafl#.:id 

'U 'U 

1"1111 "Ni'iei~'IJ11CJ1V1ru" 1 VfV1:1J1CJfl11:1J11 
'U ' ., 

(fl) mru~bii'l'UeJ11fl1iiiiJi;.i~tJ1~ bCJ'1ltJ~'J:l.Jtl'U1~Vll1.:J~bii'l'Uel11fl1r$11CJtl'U Vl:l.J1CJfl11:l.Jl1 ~ne!Vl'U ~.:inei 
'U 'IJ 'U 'I 

VJ'U bn'Ufl111e:i CJ~~ ~~uVf11'Ufi:um1i!'UV11eJ 1 'WeY l'l11ci1'Um:1.J~flru~m1:1.1m 111 r$11 CJfl11fraM b ~'Uii'l:l.l m1tJw m 131 
' ' 

fl1Vl'UMi.'11Vl1''U fl:U f111'\J1.:itJ1~ b.f1VIVl1eJ'U 1.:J'lJ'U1 M 
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