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(ct) --- ---------- --_ ::_ ----- ------ --- ------ rl1'Vl'Ul?lt11'Vl'li' fl b vl1 nu{a CJ61~ ------- ------ . .:: ._ ---- --- ---- --

bl?lEJrl1'Vl'Ul?l b ~tl1V1'1i'm1:W~..:l'Vl:Wl?lb vJ1 tl'U{BCJ61~ moo 

b.611 'Vl1fl~~'Wim?f'Um1CJ11?1iJAru?f:wu~1:iJ11fl~B-:il'l1:wia ® 'Vl1B~'W'Vl'1fl~1'Ufl1'.i~'Wim?f'Ue:i1:1fofl~a-:i 
'U , 'U dJi '\I 

'Vl1B hlA'.i'U'11'Ul'l1:WiB 611 'Vl1B~'Uim6'1'Ue:J 1:i.ltifl~B..:11'11:Wie:i <t bb~1 Aru~m'.i:Wfl1'.i~"il1'.iW1~61fl1'.itl'.i~mm1A1 
" 

B b~fl'Vl'.ie:iilfl~"il ~ 1:iJ1'u~"il1'.iru1ie:i b?f'Ue:i'lla-:i~~'Wie:i b?f'U e:i'.i1mT'W b 1mb~~~'Uie:i b?f'UB'.i1 CJ11?1 b?f'Ue:i be:Jfl?f1'.i'V11-:i b 'Vl Ail A 
" 'U 

'Vl1e:J'.i1CJ61~ b~CJ~flW~fl~W~ bu'Vn~'lJB..:Ji?f~~"il~..[1-:i 1:iJATU'11'U 'Vl1B b6'1'UB':i1 CJ61~ b~CJ~ bbl'lfl~1..:J 1 tl"il1fl b~B'U 161J~fl':i:W'Vl1..:J 
' ' 

'Vlm-:in1'Vl'U~ 111 'Wtl'.i~ fl113lbb'1~ bBfl6'11'.itl':i~ m~11A1~ b~flmailfl~ 1 'W~1'U~ilb '1l6'111~rl1~ qi bb'1~A11:w bb~ fl~1-:i,!'U 1:iJiJ 

~i;ivi11~bfi~m11~ b tl1CJrni'!m tl1CJu~a ~~'Wim?f'UB':i1CJ~'U 'Vl1m U'Ufl11tl1?1'\1'16111?1 b~fl.Ua CJ AW~ m'.i:Wfl1'.i., B1"il 
'U 

~"il1'.iW1 ~ B'Utl'.i'U fl1'.i l'i' 1?1i'1'Vlfi~~'U-1f e:J b6'f'Ue:l'.i1 CJ,r'U 
'U ,, 

b.<t m:w'Vl1..:1V1611-:i6'f-:i1'Ui'1'Vl~1:iJ~"il1'.iru1im?f'WB'lle:i-:i~~'W-1i'm?f'Ue:i bl?lCJ1:iJiJm'.i~e:J'U~'U 1'Wmru~-:i~e:i1 tlil 
" 

( m) 1:iJtl'.i1 fl!JzjB~~'Ui a b6'1'Um1 CJ,!'U b 'UUqjoU'.i1 CJzjB ~'fu bBfl?f1 '.itlwmm1A1Bb~ fl'Vl'.ie:Jilfl~ 
'Vl1-:i1~uu~ l?l~e:i~ 1?1~1-:i ~1 CJ~ b~ fl'Vl'.ie:iil fl~ 'Vl1auru:U'.i1 CJ~B ~~a be:J fl ?f 1'.itl'.i~ m 1?1'.i1A1 B b~ fl'Vl '.ie:iil fl~'Vl1-:i '.i~uu~~~e:i~ 1?1 

., " 
21 IJ Qi ~ &::It. ({ 

"il 1..:1 \?11 CJ El b61 fl'Vl '.i e:J'U fl ?f 'll B ..:J fl '.i:W'Vl 1..:1 'Vl'11..:J 

(®) hlme:ifl~e:J~~'Wie:i b?f'Ue:J b 'Ufl1'.i b?f'UB':i1fl1'Vl1..:J'.i~'U'U~l?l~B~~:()1.,:i~1CJB b~fl'Vl'.ie:JtJfl~ 
" 

(611) b6'f'Ue:i'.i1CJ'1~b~CJ1?1 bb~fl~h-:i1tl"i11m1e:i'U1 'll~n1'Vl'U1?11 'Ube:ifl~1'.itl'.i~m~'.i1A1B b~fl'Vl'.iffun61~ 
b U'U?f1'.i~rl1~ru 'Vl1ai1~'1vi11i~\fi~A11:w1~ b tl1CJubi'lm tl1CJubbn~~'Wim?f'Wm1 CJ~'U 

., " 



- In! -

o.ct 1 um11'i'~aum1'\.J1~ rn~11fl1© b~fl'Vl1ei'Llfl~V11ei 1um1v\'1Gl'f!Jfll1 fl ru~ m111 fl11YJ"i111ru1i:.ifl fl11 

uwm~11fl1© b~ fl'Vl1ei'Llfl~V11ei m11'Vl1,:jVJffN iia'Vl511X~~u.if ei bG'f'uei~bb"iJ,:j.if ei b Vl"i!"il1,:i b yjii b~ii 11'1 mii'Vl1,:im11,:iiia'Vl5~ . 'U 

v~ hlr'U'um6'luei hlrm1fl1 VJ1ei 1:Wv\'1Gl'rurn1 V11fl.ifm Vl"il"iJ1,:i~,:ifl~111:i.lbVJm~6'liiVJ1ei 1:Wi;in~ei,:i 
v•~ 'U 

o. o mii'VJ1,:jVJfi1,:im,:i Hzj,:ia'Vl5~"il~ 1:Wrm1fl1 ~16'1~ VJ1m1fl1V1tl,:i11m1~ VJ1ei11fl1~ b6'l'Uei~,:iV111~n 
' 

Hi' bbfl~ei1"il'W"il11ru1b~eifl"5'1,:i1'U"il1mu VJ1ei'llm~ VJ1mu'l"l1~11tJm1VJtl,:i11tJm11~ VJ1eim"il"il~tlflb~flm1'\.J1~m~ 
11fl1Bb~fl'Vl1€JUfl6'11~tJ 1:iJ-W"iJ11ru11i1~"5'1,:i bfltJn11'1 6'1~ bbM"il~YJ"iJ11ru1 ~,:i;f b ~mh~ bt1'llLJ'1J€J,:j'VJ1,:in•um1b lluii11fi'ru 

' v 

bbfl~11X~ei11 m1#i'~a'W'll ei,:i mii'Vl1,:jVJfl1,:i b llu b~~'ll1~~~u.if m6'l'Wei"il~ b1tJ fl{ei,:il"l11 -tl"ii1 tJ VJ1eir11b~tJV11tJ1~ 1 ilt\?l 

1111~,:im11'Vl1,:iVJfi1,:j"iJ~YJ"iJ11ru1 tlfl b~ flm1't.l1~m~11fl1 © b~fl'Vl1€JUfl~ bbfl ~fi,:i b 'Vl'l!l~~'W-if ei b6'l'W€J b llu~v1,:i,:i1u 1:W11 "il ~ 
'V 'IJ 

b tJuer~'U.if elb6'l'U€J~1~r'l.Jfl11A~ b~elfl'Vl~el 1:iJn\'11lJ Vl1 fl ii b VI\'\~ b zjel ~el 1~11 ~'W.if elb6'l'U€Jfl1~vl1fl11b~tl1:iJ6'l"il1\'l b 'li'W fl11 
'IJ ' ' 

b6'l'U€J b€Jfl6'11Tel'Ub V'Wb Vl"il 'lli~el 1 .UzjeJ'l.Jflflff51111~1 '1111ei'Ll~'l.Jflflfl~'Ul.J1 b6'l'Uel11fl1 bb 'Vl'Ub ll'W~'U 
' ' 

1 'Wmru~ er~u-Uei b6'l'W ei 11 CJ~ b6'luei11 fl1 ~16'1~ b6'l'Uei11 fl1 ~1"il'Wfl1~VimtJ11'1111:iJei1"il~1 b 'Ll'U,:i1u 
'IJ ' 

m11 bei fl6'111'\.J1~ m ~11fl1€i b~ fl'Vl1€JUfl6'11\?l fl ru~ m111m1-W "il11 ru1 i:.Jfl m1't.l1~ m ~11 fl1€i b~ fl'Vl1el'Wfl~VJ1ei m11'Vl1,:i 

'jlj{;l1,:j"i)~ 11X~~'UoU€J b6'l'Wel1Y'U~bb"i),:j bbfl~ bb6'{~,:j'j/j~ fl'11'U~vl1b1Xb zjei 11'111 ~~'UoUel b6'l'Uel6'11l.J11tl~1 b U'U,:j1'U\'11l.J b€Jfl6'111 
'IJ ~ 'U 

uwm~11fl1€i b~fl'Vl1ei'Ll fl6'111Xb6'l~"il6'lmncl V11fll"11~bb"iJ,:j1:iJ b ll'U~ru~,:i 11'1 m11'VJ1,:j'l/ii;'l1,:iiia'Vl5~"il~ 1:Wru-Uei b6'l'Uei 
'U 

'lli~ei 1:Wfo11fl1'1Jei,:ier~'U-U'ei b6'l'Uei11 tl~'U ~,:ider~'U-U'ei b6'l'U€J~,:jfl~111:Wiia'Vl5b1tJfl{ei,:il"l11 -tl"ii1 tJVl1eir11 b~tJV11tJ1~6) 
"' "' I 

"il1flfl1lJ'Vl1,:j'llifi1,:j 

b .lnl riei'Wfl,:iu1ii 1 u~f!Jfll1mii'Vl1,:iVJi;'l1,:iei1"il'lJ1~ fl1 l"ltJ fl b~ fl fl11'\.J1t m ~11fl1~ b~fl'Vl1ei'Ll fl~ '1111 n 

U11 fl!J11ii fl11fl1~vl1~ b oU 1~ fl'l!IW~ ~~'UoUel b6'l'U€J~'ll'Ut fl 111.J 1~ fl1~11fl1'1111ei~1\?lrufl11 A~ b~el fl ii i:.J flU ':it btl'llU ~1 l.J tl'U 

V11eiii ~1u 11'1 b~ tJ nu er~'U-U'ei b6'l'Uei11 tJ ~'U '1111ei-LJ ~'1111,:i m 1 bb ~,:i-LJ''U ei 81 ,:i b tJw511ii VJ1ei G'lii tJ eiii n'U nu ~~'U-U' ei b6'l'U ei11 tJ ~ u 
'IJ . 'U 

V1~m"5'1V1ih~1 um1b6'l'Wm1fl1 V11ei~ei11m~v11fl11'Vl"il1\'l~'W 1~ 1 um1b6'l'Uei11fl1 
' 

b.~ V11 fl er~'U.if elb6'l'W€Jzj,:i b tJ'Ueru1~ flel'IJ fl11 SM Es b6'l'Wel11fl16'1,:i fl1111 fl1 ~16'1~'1lm~~'WoUelb6'l'Wm1 tJ 
'U 'IJ 'U 'I 'U 

~um:Wbn'U~eltlfl~ <9>0 11XVl'U1tJ,:j1'U'lJ€J,:j-r\Jli1~"5'1,:i"iJ1fl~U1~fl€J'Ufl11 SMEs ~,:jfl~11 b~tJlil'~b1tJ,:j~1~'U~~'UoUelb6'l'U€Jzj,:i 
~ 'U 'U 

b lJ'W~'lJ1t flfl'U m 1 SM Es zj,:i b6'l'Uei11 fl16'1,:ifl1111fl1 ~16'1~'1Jei,:ier~'U-U'ei b6'l'Uei11tJ~'W 1:W bn'W{ei CJ flt @o ~"ilt b1tJ flmv\'1 
'IJ 'U 'I 'IJ 

~{\!{\!11:Wbn'W Q1 11tJ 

~~'U-U'ei b6'luei~ b tJ'Un"iJm1~111fi'1~"il~ 11'i'a'Vl5\'11m11flVJ~,:j ~b .if 1~111A'1'Vlm1tJ"ilt ~ei,:i b tJ'Ueru1~fleium1 
'U 'IJ 'I 'IJ 

SM Es 

o ~ '1111fler~'W-ii'm6'lueizj,:iiJ16il~u1~fleiu m1 SM Es bbMb uuu flflfln11ii ~1~~ei~ru·111 ~1 'VltJVJ1ei'Ll ~'Uflflfl 
• 'U 'IJ 'I QJ 'I 

~Ii)~ ~,:i~'W\'11l.Jfl nV1111tJ 1 'VltJ b6'l'W ei 11 fl16'1,:i fl1111 fl1 ~16'1~'1Jei,:i ~~'U.if ei b6'l'Ueizj,:i b ll'Uu fl flfln1111 m~il1\?l~ei~ru'll1 ~1 'Vl tJ dJ 'U , 'U 'I v 

V11ei'Ll ~ufl flfl~lil~~,:i~'U \'11ii fl n'j/jm tJ'lJei,:i \911,:iu1~ b 'Vll"11:i.l bnu~ei tJfl~ Q1 11XVl't11 tJ,:i1u'll ei,:ir'11i1 ~eff eiV1~eili1~"5'1,:i"il1 fler~u 
'I d.J ~ 'IJ 

-Uei b6'l'U€J~,:j b V'ULJAflflli1111~1~~eJGlflj'll1 ~1 'VltJ'lli~eJ'Ll ~ljflflfl~lil~~,:j~'U\'1111fl{)'llil.JltJ1 'VltJ~,:jfl~11 
~~'UoUel b6'l'U€J~ b U'Wn"il fl11~111A1~"ilt 11'i'a'VlTI\'l1l.J111fl'Vltl,:i ~ b oU1~1l.JA1'Vlfl11 tl"ilt~eJ,:j b U'U~U1tfl€J'l.Jfl11 
'IJ 'U 'I 'U 

~ b U'UlJflflflD11l.J~1~~€J~{\!'ll1~1 'VltJVl1ei'Ll ~lJflflfl~lil~ ~,:j('lll.J fl{)Vll.Jl tJ 1 'VltJ 
0 Col ii I ii 

!I'll. fl1':i'Vl1at1JqJ1li!1,:jniHil':i1-:I 

1n1.@ ~'ll'Utm1'\.J1tm~11fl1€ib~fl'Vl1el'iifl~"ilt~ei-:iv\'1~{\!f;\Jl"5'1-:i mmb uu~f;\Jf;\J1 ~-:i1tti1 'UoUei @.Q'l 

'U ' 

V11eiv\'1-Uei\'lflfl-:i b llu'lllil',:i~e:i numii'Vl1-:1V1m-:1 m tJ 1 u _____ Vl!.__ -Ju il'uii'~"il1 fl1uVi1\?lru bb "5',:i bbfl~"il~ ~ei-:111-:1V1~fl'l.J1t nu 
~ruru1 b l1u"il1mu b~'Wb vl1nu~eitJfl~ --~- '1Jei,:i11 fl1ri1"5'1,:i~'\.J1~m~11fl1~ b~ fl'Vl1ei'iifl6'111Xmii'Vl1,:iV1m,:i~~~ei 111 u'llru~ 

v v 

v\'1~{\!f;\Jl b~tJ 1 '1i'V1~fl'lJ1~nuei81,:iV1tl,:iei81,:i1~ ~,:il'lei 1 uif 

<9>. b~'UG'l~ 

l!J. b ~flV1~ei~11vJVi~nmfl11b~uGi',:i"ii1 tJ zj-:i bll'Ub ~flV1~e:i~11vJVifl,:ii'u~m oif b ~fl'lli~e:i~11vJVi~'U'll11t 
l'lm"5'1V1u1~1 u1uv\'1~{\!f;\J1 V1~eiriei'U1''W~'U 1:W bn'W Q1 1''Wv11m1 



- ~ -

Q1. viiJ.:i~ei~1'1Jw n'W'1JeJ.:!li'W1f11'U11CJb 'WD1~ b VII"! l'l1:W~1eJ ~1-:!~flru~ fl11:Wf111'\.J bCJU1CJn1Vl'\.JVl 

~.:11~'4 b 'WoLJeJ C9l.G: (b) Vl1ff'il~ b U'l.JVli!.:i~eJ~Tth~n'W~ b~f1Vl1Bilf1al'l1:w15m1~ m:wuqi'lini;i1.:in1V1'l.!Vl 

G:. V1iJ.:i~eJ~1'1J1~n'\.J'1JeJ.:i'U1,;Vlb~'\.JVl'\.J Vl1BtJ1,;VI b~'\.JVl'\.JVli;i' f1Vl1'VHJ~1~1UB'LJW1l'lb Vftb~ f1eJU 
'I 'I 'I QI 

n"ilf111b~'WVl'l.!b yjeJ f111'W1ru61ltl bbli'lnJ1~f1~Uli1n"il~1'1J1~n'l.!m:W'IJ1~f111"1'1JeJ.:lli'\.J1f111bb vt.:i'IJ1~b V11"11 VICJ l'l1l.111CJ~eJ 
' ' 

u1,;Vlb~'LJVl'LJ.y1li'LJ1f111bb vJ.:ith~ b Vll"l1 VICJ bb4.:ib1CJ'W b VfVl11'U bVlCJeJ'LJ fa:w b m oUl'l1:W~1eJ~1.:!VliJ.:i~eJ~1th~ fl'\.J'1JeJ.:!li'LJ1 f111~ 
' ' 

flru~m1:wm1'WbCJtJ1CJn1vi'l.!Vl ~.:i1~u1'W-U'ei C9l.G: (b) 
' 

&. ~'\.JliUl'l11\i'U1'11 VICJ ... 
vii;ln'IJ1~n'Wd"il~A'W1Vf 1VlCJ1~iiVleimdCJ.rnCJ1'W C9l& 1'W i!tJ5Vl"il1n1''W~er61l'W~m1'1J1~mm1f11 

'U 

fa~nV11eiilna (~1tJ41.:i) ~'LJ"il1 n-Uei~n~'Wl'l1:waqiqi1{)1.:i bb~1 

"'11.b er61l'LJ~ f111b6'1'\.JeJ11f11Vl~eJ 1~1Uf111fOlVl b~eJf1"il~~eJ.:i~Vl'Vh bb~'l.!f111b oU~6'1Vl~~~l'l.fl1 CJ b 'W'IJ1~ b Vll"l 1~ 
'U ' 

'li'eiCJn111'eiCJi;i~ tio 1'1.J '1leJ.:i:wi;i\Ol1~6'1Vl~"il~1m'W.:11'l.!riei6'11'1.:i~.:ivi:wVll'l1:waww11VlCJ?i.:i1Vfvitl1CJ.:11'l.!'1JB.:11\i.rnCJ1'W tio 
'U 'I v 111 d.9 

l'LJ iJtJ5Vl"iJ1f11'W~1~'1.:l'LJ1:WaqjqJ1 ml.JbeJf16'111bb'\.JUVl1CJ"'I C9l.C9l~ 
b"Jl.Q1 ~61l'LJ~f111b6'1'\.JB11f11Vl1B 1~1Uf111fOlVlb~eJf1"il~~eJ.:!~Vlvl1bbt:-.J'\.Jf111boUbVl~f1~t:-.J~l'l.fl1CJb 'LJU1~b VII"! 1~ 

'li'eiCJn111'eit1i;i~ ~o 1'W '1Jei.:itJ1mrubvi~n~M'ei.:i1.U~.:ivi:wVlm:waww1 '1Jei.:i:wi;i\Ol1~6'1Vl~"il~1mm1'Wriei6'11'1.:i~.:ivi:wVll'l1:w 
Q.I Q.I 'U 'I 

aqJqJ1 bVlCJ6'f.:!bvtV!t.bCJ.:!1'\.J'1JB.:!1~mCJb'\.J bo 1'W iJtJ5Vl"iJ1f11'Wffi~'1.:l'LJ1:WaqjqJ1 l'l1:WbeJf16'111bb'\.JUVl1CJ"'I C9l.bo 
I ii I Q 

~. fl1"il1.:Jbbi'l::f11'Hl1f.IL.:J'U 

~.(9) (611vi1tJm1{i'1.:i~bU'l.!11f11~eivitl1CJ) 
m:wV11.:ivii;i1.:i"il ~zj1t11°11 {11.:i ~eivii.11 CJ'1l ei.:i.:11'\.J bb~'1~11CJm1~1~v\'1611b~"il"il1-:i l'l 1m1fl1 ~ eivii.11 CJ~ 

n1Vl'l.!Vl 111 'l.!1 'Ubb{i'.:itJ1mru.:11'\.Jbb'1~11f11 '\.JeJf1"il1f1b'l.!mru~eJ1 'l.Jd 

(C9l) b~eitJ1mru.:i1'W~v11b6'1~"il"il1.:i1'LJ?i1'LJ~bn'Wn111'eiCJi;i~ C9lb& (vi~.:i1'eiCJ~~uVl1) bb~1~bn'W 
faCJi;i~ C9l&o (vi~.:i1'eiCJVl1~tJ) '1Jei.:i'IJ1mru.:11'l.!~n1vi'l.!Vl1 i1 'Waqiqi1vi1ei1 rnb{J.:itJ1mru.:i1mrn~11m "il~zj1CJ1 VI 

1 'WeJ'l'l111'eiCJi;i~ ~o (bn1~tJ) '1Jei.:111f11~eivii.11CJl'l1:waqiqi1 

(b) b~eitJ1mru.:11'\.J~vJ1b6'1~"il"il1.:i1'W?i1'1.J~bn'Wn111'eiCJi;i~ C9lcto (vi~.:i1'eiCJvr1~u) '1Jei.:itJ1mru 

.:11'LJ~n1vi'l.!Vl 111'Waqiqi1vi1ei1 u bb{).:itJ1:w1ru.:11'\.Jbb'1~11f11 "i)~zj1CJ 1 Vil 'LJeJl'l111'eiCJi;i~ ~Q1 (bb tJVl~u6'11:w) '1Jei.:111f11~ei 
vii.11CJl'l1:waqiqi1 

(Q1) b~eitJ1:w1ru.:11'1.J~v\'1b6'1~"il"il1.:i'li'eiCJn111'eiCJi;i~ "'11& (b~Vl~tJVl1) '1Jei.:itJ1mru.:i1'\.J~n1vi'l.!VlH 
1'Waqiqi1vi~ei1 u bb{J.:itJ1m ru.:i1mbi;i~11f11 "il~zj1 CJ1 Vll'l1m1f11~eivii.11CJ1 '\.Jaqiqi1 bbli'l~"il~zj1CJ b~:W615Vlb61lm u'l.!1°11 

overhead bbli'l~ mobilization 611vi1u.:i1m1CJm1i!'l.!1 'l.!eJl'l111'BCJ'1~ C9lb"ll (~'Ub~Vl) '1leJ.:!~'1~1.:iwvi-J1.:itJ1:w1ru.:11'\.J 
~.:1V1:WVl'1leJ.:1.:11m1CJm1i!'l.!l'l1:wa qi qi11Vl CJtJ1~:w1 ru ntJtJ1:w1ru.:i1'W~v\'1 b6'1~"il"il1.:i~ru~1 m1 f11 ~t1vii.11 CJ m:wa qiqi1 ~.:id 
m1~1m~'Ub~:W'll\1lb'llmll'LI~1 Overhead mi~ Mobilization ~\lf1~11 ~-h{i'1\l"il~~1f.l1VILbri~1tJ~1\11wnvi6'1viVi'1f.l'1JeJ\I 

'U 'U ' 

m1zj1f.Jb~'Ul°l1\11'\.Jl'l1:Waqiqi1 

(G:) m:wV11.:ivim.:.i"il~zj1m~'W~bvl:w~'Wl'l1:w (C9l) bbli'l~ (b) ~.:.in~11-U1.:i~'\.J b 'W\11Vl6'1VlVJ1CJ'1Jei.:im1 
' I .::::i, .::!:ii I V I .::::i, d .::::i. d ~ V I dd 

"il1m.:i'W meinei'W.:11Vl6'1VlVl1CJ'1leJ.:Im1"il1 f.l b.:l'U l'l1:WVI m:wV11\lvii;i1.:i"il~-W"il11ru1 l'l1:WVI b V1'W6'1:wm1 b 1'\.J bbl'lmruV1m:wV11.:i 
' 

vii;i1.:i Yl"il11ru1b~tJ-J1tJ1mru\11tJvlv\'1b6'1~"il"il1.:.i~.:.in~11 i11~ii?i1'Wb~m.u't1.:.inrn1'W~'Wvlbvi~ei ~n~.:1\11'1.J~bvi~eieitjn 
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f"l1{)1..:i bb6'l~f"l1i;i1..:i b 1m'lle:i..:iwun..:i1u-Uu~..:i ........... :: ..... -..... A'u bb6'l~~-ru{f 1..:i~e:i..:i1u ~ t'l'lle:iu 1 umru~ Ln\9l A11:w bat1V11 ti 

V11e:iffu~ b Vi\9leJ'Wbnt'l~u '11nfl111-U1rit1uWi til..:i fli;i 11 1l.111 A11:w bat1V11t1,!u Iii~ bnt'l~unu b {f 1V1u1~'lle:i..:im:w'Vl1..:iV1m..:i 
Vl1€J~1:W'V11~Vl6'11..:J bb6'l~ b ~€JU1~ bti'lltl'lJ €J..:J'Vl1..:J11'llfl11 \911:WUtJVIU..:J?ie:ia1'11 fl..:'11'1.J b6'l'll1Ufl11Aru~-r~:w'W\9l°1 ~ ?11 . ... 
o®om/~®C9l® '1..:Ji''W~ C9l~ fl1fl!)1A:W IEJct®(l]) fl1:W'Vl1..:JVl6'l1..:J?l..:J1'W~'Vl~'1~bbm'llb~:l.lb~:Wb~€J'W1'llVl~€J11..:i61'tyty1\9l111~ 
~ 

b Vl'!..1?1111°111 

C9l®. b ll'WVIU1~'ll€l..:J ~1u{i'1..:ilil~ ~e:i..:i•tm~11 t1'1 ~ bB CJ\91 bb6'l~ \9l11'1?1€lU?l.fl1'V'loU€l b ¥1'1 '1 ~..:'I'll e:i..:ia mu~~ ~e:i..:ivi' 1..:i 1'1..1 

be:i..:irie:iufl11~u~e:i..:i'Li1~n1t'l11A1 

C9lm. m11.11'm1A1f"l1..:i1urie:ia1'1..:i 

m11.lfo11A1f"l1..:i1'U riB?11'1..:i\9l1:1.1?1mm11.11'u11 A1lii'..:i1~u1 'W-U'e:i (9).ct lil~'il1:1.111-ul 'W mru~f"l1..:i1'U 
'U ' ' ,, 

I I.I ..:!:rl ..::.., .c::f 

fl€J?l11..:J6'l\916'l..:JVl1€l b 'V'l11'll'W 

(9). fl11'll€Jb~'Wb~:WA1..:J1'1.Jrie:J?l1'1..:i\9l1:W#l'qjqj1bbUU'Li1m1A11~d bll'WVIU1~'lJ€J..:J~1u'<[1..:i~'1~~€J..:Jb°1CJfl1'e:i..:i 
mc.J1 'Wrl1Vl'W\9l ~o 1u 'l1u~..:ibb~i''W~~1u'<[1..:i1~~..:i:we:iu..:i1'W..:J1\916'1\91Vl1CJ Vl1fl~'Wrl1Vl'Wt'lll1 'LibblK1~~u'<[1..:i 1l.Jli~'Vl5~ 

'U ' 'U 

'1~ b°1c.Jn1e:i..:i b~'Wb ~11f"l1..:i1urie:ia1'1..:i'11fl~11'<[1..:i 1~Bfl~e:i 11.l bb6'l~mru~~11~1..:i lil~~e:i..:i L°1t1m~uflu'11fl ~1u'<[1..:i 1 Vf~11 
'U 'U 'U 'U 

'<[1..:i~ b i'.Juf"l6"ruru1'1rn°1c.Jfl b~'WA'W'11fl~1u'<[1..:i bt'lCJ b 11 Vl~e:J 1 VfVf flf"l1..:i1u'lJe:i..:i..:i1t'l~e:i 11.l V11e:i 1 VfVf m~'W'11flVl'1fl'Liwnu 
'U v v 'U 

C2J !2J I -=I 

?1qiqi1 bb6'l1bb\9lmru 

®. mTW'111ru1f\'1mrub~'Wb ~:wVl1e:J'1\9l bb'1~ m1~1 CJ b~'Wb ~11V1~e:i b°1tifl b~'WA'W'11fl~1u'<[1..:i\9l1:1.1b~e:J'W1 'll'lle:J..:i 

6"qiqi1 bb uu'Li1m1A11~ ~e:J..:J 1~1Ufl11\9l11'1?1€JU bb6'l~ b ~'W'll€JU'11fla1iJn..:iu1.J1~:W1tl.!bb6'1~1 Vl~e:J fl1TW'111tl.!1'lle:J..:Ja1'J1 fl 

..:iu'Li1~:1.11rubll'W~~'W~\9l 



~l'l·rn11ufo11fl1 (~m\011 K) ~~~ei-:ifl-:1~~1~®u~n1'V1'U1?1 bit 'Ui''UbblK1ba~~l'l1ll~rl1'V1'Ul?l bit 'U~t1Jt1!1 
'V11eimCJ1m~CJ~b1m~mll1~'llCJ1CJeiein 1 u bl?lCJ~~ 1 ifal'l1'l!ei-:1V11-:111'1fm1~1~1~u11l 'UoU'ei @).er 

'U ' 

u1~ b.11m 1'U riei a~1-:i bb'1 ~~ l'l1vflif i\'u~QJ qi1 bb uuu-rm1fl11~ 

1 'Um1~~11ru1 b ~ll'V11ei'11?111fl11°11-:11'U~1-:ib 'V1mrieia~1-:i 1 V!fi1mrumllal'!1 ®-:id. -
'U 

p = 

rl1'V1'Ul?lbVl p = 

(PO) x (K) 

11fl11°11-:i1u~ei'V1'1.hCJ'V11ei11fl11°11-:i1ubllu-:111?1~~~~ei-:i~1CJ1~~-ru~1-:i 
'U 

PO = 11 fl1 l°11-:11'U ~ ei'V1'111 CJ~ ~-ru~1-:iu1~ll'1 b~ 'V11ei 11m1°11~1-:i-:11'U b llu-:111?1 
'U 'U 

~-:11~~ 11l u~t11t111 bblK1 bb~mru 
K ESCALATION FACTOR VJ~fl~1CJ ~ % b~eJ~eJ-:ib~lll°11-:11'U'V11ei 

.:i1umA1-a 'V1mCJfi-:1~1mfl11 b-ilu ~v\'1m1 h-:ib~CJ'U h-:i'V'lCl1'U1'1 'Vlei~n ~~n 'V1eiu1~'1fll 
er~~tm{ ~llb'Ub~CJll a1~11CJtl1 h-:imm1 fl~-:i1al?l h-:i·:nu ~1 buu~u bb'1~1 Vf'V1mCJm1lJ11lJ~-:1 

' 
@).@) 1 vJ~1 bb'1~mfl11m1~ufi-:ia1CJ bll'U"il1'V1'111 CJ bb~1lh1llfi-:i'V13!ei bb u'1-:i bb'1~1~uu 1vJ~1mCJ1uu~b1ru 

<91.l!:l u1~u1'l!ei-:1mfl11m1~u~-:ivlmll'U"il1'V1'111 CJ bb~1il11llfi-:11~uuu1~u1mCJ b 'U'U~b 1ru 

@).m 1~uuvlei'V11m~uua1CJ~1-:i 1 ~~1?1'V11ei~-:iei~1uci1'U'llei-:imfl1-a b-ilu vleiui'uei1ml"f vlein1'll 

a1CJ 1 vJ~1a1'V1i''Ubfl~ei-:iu'!umml"f mCJG9ei~1 '1'1'1 
v v 

@).~ V11-:11~u1CJtl1'1Jei-:imfl11~ufi-:iV11-:11~u1CJtl1mCJuein 

@).er G'i1'Uu1~neiu~"il1bll'Ua1'V1-!umfl11 m'V'l1~G'i1'U~~1?1numfl1111?1CJ~ei-:ia~1-:i'V11eiu1~neiu 'V'l~eillnum1 
rie:ia11-:imfl11 bb~1il11llfi-:i bfl~e:i-:i~m'V11mfl~ei-:ine:in'1~tl1mu1~ne:iu'V11e:i~1?1~-:i b -il'U ~vJv1 bfl~ei-:ifle:ill~1 bl'le:i{ 

d ~ d a IQ.I v 
bfldeJ-:ii,'l'U'U1 bfl1eJ-:lu1'UeJ1fl11"1 'V'l\?1'1ll '1'1'1 

'U 

'1.-if~l'l'a K = o.klct' + o.G>ct' It/lo + o.G>o Ct/Co + o.CS:o Mt/Mo + o.G>o St/So 



l!l.G> ~1\JfiU V11J1~~\I tl11eil~~\J tl11~tl~\J tl11U~el~~\J tl11eil~V1\J1~'U tl11bfl~CJU\?leJ~~'U fl116ll~ 
' ' ' 

- m.1u1?1ei'1?1bbU'U boneJ'U l°l~eJ.:i R'Ul°l~eJ.:i R'U~'Utl1 R'Uvi1.:i ~.:i~eJ.:i1-ilbfl~eJ.:i..ij'm bl°l~eJ.:i~eJn~u~u~ 

611V1-lunTHllJ~'U 1~V1mi:J1"111lJi;i.:imwlJ~'UV11eJvi111:JV11eJ16'11?1~'U ~iim1R1'Ul°llJl°lru6'1lJU~'lleJ.:i1'6'11?1 
II II II II 

,!'U 1 bb~~iioU'eJn1V1'U1?115m1fllJ 11m~.:iiim1u1?1ei'1?1bb tl'U 11?11:J1-ilbR~eJ.:i..ijm bl°l~eJ.:i~eJn~b liJeJ1 m~m\9l1J]1'U\9l1lJ~ 
n1V1'U1?111 b °1i'Ub~i:J1 nrn1'UneJ6'111.:ifl'U'UV11eJ b zjeJ'U'll~u1~V11'U 

~.:id1~11lJi;i.:i.:i1'UU":i~b.flVI EMBANKMENT, EXCAVATION SUBBASE SELECTED 

,MATERIAL, UNTREATED BASE bb~~ SHOULDER 

'l.il~l'l':i K = o.mo + o.G>o It/lo + o.cro Et/Eo + o.wo Ft/Fo 

w.w .:i1'U~m'7a.:i Vlmi:Ji;i.:i .:i1'U~'U'll'U11?11V1ajti1mb~i:J.:inmu'U.ff'U1~d]m~bui:Ju "il'U1~1"111lJVl'U1~~eJ.:im1 
fa i:J1 'W°1ieJ.:i11.:i1~V111.:i~'U1 Vlaj"il ~ bb61JlJ~1 i:J~'U~ eJ i:J Vl1eJ m11?1'11'U11?1~1.:i 1 bb~ ~vi11i:J1 ~ b~lJ°1ieJ.:i11.:iiim11"11'UfllJ 

Rru6'1lJU~'lleJ.:i1'6'11?1bb~~ii-UeJn1V1'U1?115uf1u~11?11:J1oU'bR~eJ.:i..ij'm bl°l~eJ.:i~eJn~ V11mb1.:i1"1'U bb~~1~V1mi:Jm1m1lJi;i.:i.:i1'U 
' ' :;.! 

~'U~.:i .:i1'U~'U b~m 1:J1 bb m V11eJ.:i1'U~'U 1 V1aj~ii~ n~ru~ RiK1 i:Jl°l~.:in'U b liJeJifo.:in'Um1n1?1 b61J1~-W.:ivimi:J'lleJ.:i~11?1 \9l~.:i bb~ ~ ,, 
VleJ.:JG'i1ti1 

'l.il~l'l':i K = o.cro + o.l!lo It/lo + o.wo Mt/Mo + o.wo Ft/Fo 

w.m .:i1'Ublil1:::':i:::bu\9l~'IJ Vlmi:Ji;i.:i .:i1'Ub"il1~1~bU1?1~'Uvi'11u 1~1:J~vi1.:i'11'U~11:J 1u - n~u u1~mru 
hlbii'U ® iibmlJ\911 1:Jm1'm1'Ub"il1~1~bU1?1eJ 1ll.:il°i~.:i~eJ.:i1.UbviRiil"li'U6'1.:i 

' 'IJ 

'l.ilal'l':i K = o.crcr + o.G>cr It/lo + o.G>o Mt/Mo + o.wo Et/Eo + o.G>o Ft/Fo 
'IJ 

m.G> .:J1'1JN1Vl1.:J PRIME COAT , TACK COAT , SEAL COAT 

'l.il~l'l':i K = o.mo + o.cro At/Ao+ o.l!lo Et/Eo + o.G>o Ft/Fo 

m.1!1'11'1J~1'Vl1'1 SURFACE TREATMENT, SLURRY SEAL 

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

m.m .:J1'UN1V11'1 ASPHAL TIC CONCRETE , PENETRATION MACADAM 

'l.il~l'l':i K = o.mo + o.G>o Mt/Mo + o.cro At/Ao + o.G>o Et/Eo + o.G>o Ft/Fo 

m.cr .:i1'1JN1'1'1J'IJfleJ'Un'7i;iba'i11b Vl~n V11111:Ji;i.:iN1 fl'U'Ul°l eJ'U n~ 1'1~1 oU'b6'1~11 b VI~ n ~.:iuw neJ'U ~1 i:J\91 ~ bbm.:i 

bVl~m61'UVl1eJ\Ol~bbm.:Jml?lbVl~nniK1bzjeJlJ~\?l (WELDED STEEL WIRE FABRIC) bVl~nb~eJl:J (DOWEL BAR) b'Vl~n~l?l 
(DEFORMED TIE BAR) bb~~1€ll:J~€1~1.:J"] (JOINT) ~.:iffi~VllJ11:Jl°l11il11lJi;i.:ibb~'U~'Ul°leJ'Un~\9lb6'1~mVl~n'U5b1flll°leJ 
6'1~'Vi1'W (R.C. BRIDGE APPROACH) ~11:! 

'l.ilai;i':i K = o. mo + o.G>o It/lo + o.mcr Ct/Co + o.G>o Mt/Mo + o.G>cr St/So 
'IJ 



I ~ .c::I Q d la.I d/I .:::ii~ C::C:OQJ 

m.<t' <11'U'Vlil":i::'U1El'U1flil'Un'a9lba":imVlftmbft::.:i1'U'Uil'Vm '\l!:IJ1tltl..:J 'Vlflflfl'Ufl11'lb6'1'a:l.Jb'\l!~n?f1'\l!'a'U.:J1'U'at'U1tl 

J, (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:J1'U'a1.:JW'U1tltl1flfl'Wn11'lb6'1'1m'V!~n ..:J1'U\111\1lflfl'Wn11'1 
~ ~ ~A ~ IQ.J .:::ii Q ~ .:::ii A c:'t 

b6'1":i:l.Jb'V!~nnm~'U1 t1'U1bb~tmb1ru~111lflfl6'1~w TU ":i1:l..l'Vl·N1'W'UflW nflfl'W ml'l LG'l":i:l..l b '\/!~ n Lb~t..:J1'WAfl'Wml'l LG'l'a:l..l b '\/!~ n 

~'W~il'atl bb 'U'Ubb~~6i'm~ru~.:J1'Ufl~1tlfl~..:Jtl'U b'li'W .:J1'UUfl~n (MAN HOLD) viei1'eit16'11 ti b 'Vl'aPl'l'-l'Vl viei1'eit16'11tlb vJVJ1 
" 

LU'U~'U 

K = o.m<t' + o.!Do It/lo + o.GJ<t' Ct/Co + o.GJ<t' Mt/Mo + o.GJ<t' St/So 

f if .c::I..:::. d d Q.I~ di .:::ii -=II c:& 

m.b <11'1.1 bfl ":i .:i a":i1 .:i fle>'Un":i9l ba":i:IJ b Vlftmbft~ <11'Ub "lle>'Un'l..191 ft<! 'V!:l..11 t1 t1 .:i 6'I ~w 1'Wfl fl'W ml'l b6'1":i:l.J b '\/!~ n 

bfl'a.:J6'11'1.:i~1m1nfleJ'Un11'lb6'1'1:l.Jb'\l!~nflfl6'1~W1'U (R.C. BEARING UNIT) vim'V!~tl:l.Jflfl'Un11'lb6'1'1m'V!~n (R.C. BOX .. 
CULVERT) '\l!fltl..:Jtl1 bfl'a..:J6'11'1..:iflfl'Un11'lb6'1'1:l.J b 'Vl~n bzjfl'Un'Ul'l~..:Jflfl'Un11'1L6'1'1:l.Jb 'Vl~n vi1 bVit1'Ub~€lflfl'Wn11'1L6'1'1:l.Jb 'Vl~n 

K = o.mo + o.GJo It/lo + o.GJ<t' Ct/Co + o.IDo Mt/Mo + o.ID<t' St/So 

m.ei/ <11'Ubfl":i<la~1<1b'Vli\n '\l!:l.J1t1fi..:i 6'1~W1'Ub'Vl~m1°1'V!~'Ufl'Ub~'W-if1:l.J'1'U'U bfl'a..:Jb'Vl~m1°1'V!fo~111~..:JU1tl 
"'a1"'a6lliJ111LL '1l1'W6'1.:i b6'111 vJVJ1 bb ":i.:JG'l..:i b6'111'Vlt1 b6'11 l 'Vl":i~i'ltl 'Vl~ei.:i1'U lfl'~.:Jb 'Vl~n~'W~i16i'n~rutflii'1t1fl~..:in'U LL~1~ 

" " ' 'a1:l.Jii.:i.:i1'U~111~.:i b6'11 bfl":i..:Jb 'Vl~nm t16'i..:i'1Jei..:im":i 1 vJVJ1e'.ht1~~1'1 bb t-1.:itl'a~ b 'Vli'lb 'Vltl 

1-if~9l":i K = o.ID<t' + o.GJo It/lo + o.o<t' Ct/Co + o.!Do Mt/Mo + o.<£0 St/So 

V1:1J1~~ rs: .:i1'U"llftU":i~'Vl1'U 
rs:.<t' .:i1'UfleJ'Un~9l 13.in:1Jb V1~mbft~flfl'Un~91~1~flfte><1 'Vl:IJ1 t1ii..:i ..:J1'Wflfl'Wn11'1 b6'1'1m 'Vl~n~Vln6'11'U '1lfl.:J 

b '\/!~ n eiei mn bbtl nf\'1 m ru ~1.:J'\111 n'1Jei..:i..:i1'Ut:J1 t1 m..:iwu1 t1tl1 ii''U 'Vl~eim fl1":i6ll~tl ":it 'V11'Wtl":i ~ neiu'1J ei..:i b zjfl'U "ii..:iil ., 
QJ I .:::ii QJ I I QJ 

6'1'lJ'lJ1 bbtl n"1 t1 buw1~..:i1'Uflfl'Wml'l111..:inm1 b 'Vl1'U'W 

1-if~9l"ii K = o.rs:o + o.GJ<t' It/lo + o.ID<t' Ct/Co + o.!Do Mt/Mo 



Q.I Cl d 0 d1i/Q.I G.I Q.I 111 CV 0 A' -r Q ti 
\9l"l11J'i1flTVlfl11J1ruvi1t1ijV1'i'Vl "lfffUfl{t!{t!1Lb'U'Utl'ru11fl1\91 51\9l'Vl1°l!'lH\911:1m::'Vln..:ivnru"l11:1 

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 

= ~"lfil11fl1Nu~i.nfl~11tl"l1eNtl1::L'VIA 1'1..!L~e:i'l..!via..:i..:i1'1..!LL~a::..:i1191 
'U 

= ~"lfil11f11~u~'illfl~11t16l!e:i..:it11::L'VIA 1'1..!L~e:i'l..!viLtl\9161m..:it11::m19111fl1 
= ~"lfil11f11.ijL11u~ 1m~e:i'l..!via..:i..:i1uLL~a::..:i1191 

"'"" """1"' d:;-1 ti = \9l"l1'1..!11fl1611btl'l..!VI 'l..!b\9lel'l..!'Vlbu\91611el..:I 'i::fl1\9111fl1 

= ~"l1il11fl11'a~rie:iaj1..:i (l3.i11t1L'VlamLa::.ijL11u\Ol) 1uL~eiuvii!..:i..:i1mL~a::..:i1191 
"'"" ., ' "' ,.,. d "" ")"'"' d:;-1 ti = \9l"l1'1..!11fl11f!~ne:ia11..:i \btl'i1tlb'Vlamba::611bti'l..!vi b'l..!b\9le:J'l..!'Vlbu\91611e:J..:i 1::n1\9111fl1 

= ~"lfil11f11L'V1an 1'1..!L~e:i'l..!via..:i..:i1'1..!LL~a::..:i1191 
= ~"lfil11fl1L'Vlan 1'1..!L~e:i'l..!viLtl\91611e:i..:it11::n119111fl1 

~"lfil11mL'VlanbbN'l..!L'i1:1uviNavit'l..!t11::L'VIA 1'1..!L~e:i'l..!via..:i..:i1'1..!bb~a::..:i1\91 
~"l1il1111LLN'l..!L'VlanL'i1:1uviNavi1ut11::L'VIA tm~e:i'l..!viLtl\91611e:i..:it11::n119111fl1 
~"l1il11fl1 LLe:iaVJavi 1 m~ei'l..!via..:i..:i1uLL~a::..:i1191 

= ~"lfil11fl1LrnaVJavi 1m~eiuviLll\91611e:J..:I'lh::n119111fl1 
= ~"lfil11fl1bfl~e:i..:i~mLLa::u~.nrusn tm~e:i'l..!via..:i..:i1mL~a::..:i1191 
= ~"lfil11f11bfl~e:i..:i~mbba::u~.nrusn 1'1..!L~e:i'l..!viLtl\91611e:i..:it11::m\9111f11 
= ~"lfil11f11J13!'1..!~L611a'V111m~1 1'1..!L~e:iuvia..:i..:i1mL~a::..:i1191 • 
= ~"lfil11f11J13!u~L611a'Vlt1m~1 tm~e:iuviLll\91611e:i..:ith::m19111fl1 • 
= ~"lfil11fl1'Vie:i.ijmuvi'l1:1~'1..! 1'1..!L~e:iuvia..:i..:i1'1..!LL~a::..:i1191 
= ~"l1il11A1'Vie:i.ijL11u vi'l1:1~u 1 'l..!L~e:iuvi Lll\91611e:i..:i'lh::m 19111fl1 

= ~"l1U11f'l1'Vie:J PVC b'l..!b~e:J'l.lvia..:i..:i1'1..!bb~a::..:i1191 
= ~"lfil11A1'Vie:i PVC b'l..!b~e:iuviLll\91611e:J..:itl1::n119111A1 
= ~"lfil11m'Vim'Vlane:i1ua..:in::a 1'1..!b~e:iuvia..:i..:i1'1..!bb~a::..:i1191 
= ~"l1il11fl1'Vie:ib'Vlane:i1ua..:in::a 1'1..!b~e:i'l..!vibtl\91611e:i..:it11::n119111A1 
= ~"l1U11fl1'Viel HYDENSITY POLYETHYLENE b'l..!b~e:J'Uvia..:i..:i1'1..!bb~a::..:i1\91 
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