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(®) -------------- --_-: _ ------------- -------_fl1V!'U ~'U 1Vl'U fl b Vl1 fl'U 'jeJ tJ 6'l ~ --------- -----_: _ --------------
O ~ Q..I I Q.J iJ (bn) ________________ :: ___________________ -· n1vt'U(9)tJ1vtu n l vi1 nu1eJ ti(;l~ _______________ : ______________ _ 

,, 
(cs'.) _________________ : ______________________ n1vr'U m11'Vlir fl b vh n'U ~ e:i CJ 6'l ~ _______________ : ______________ _ 

~ I Q,J ii 

(cr) ______________ __ ::____ __ __ _ ___________ n1vt'U~'U1vtirfl b vi1fl'UieJti6'1~ _______________ : ______________ _ 

t\11CJn1VJ'U\111 ~J1vtirm1&J~\l'Vl&Jmvi1n'U~e:iCJ6'1~ (9)00 



- (9)0 -

'o:>.Q1 V11 fl er~'UoLJeJ b6'f'WeJ11ti1\9\i'.i\•1 rum.illi11~tt fl~ eJ.:i1?11l.JoLJeJ ~ Vl1eJ ~'LIVI~ fll\51'U fl11~'UoLJ€lb6'f'U eJ 1~tt fl~ eJ.:i 
'U 'l 'U d:S 'U 

V11eJ1~m'Uli'1'Wml.loLJeJ Q1 V11eJ~'Wim6'f'WeJ1~t1fl~eJ.:i1?11l.lieJ ~ bb~1 flru~m1l.lfl11~1U11ru1N~fl11'lh~m\9\11fl1 
"' 

~ b~ fl'Vl1eJ'LI fl ~Iii~ 1~ ~'IJ~ 1U11ru 1.LJ eJ b6'f'W mm.:i er~'Wi eJ b6'f'W eJ11 ti,!'W b 1'W bb~ er~'Wi eJ b6'f'W eJ11ti1\9\ b6'f'W eJ bBfl 6'111'\111.:i b 'VI fl ti fl 
"' "' di! <1:::i Q.I CV d !I '1 I ii .c!i ...::.! I '1 d '1 d 

V11m1 tJ~~beJ tJ\9\~ru~ fl~ru~ bu'V'l1~°lleJ.:i'V'l6'f ~'Vllil~lil1.:i bl.lfl1'1.J m'W Vl1eJ b6'f'Wm1ti~~ beJtJ\9\ bbl?l fl1?11.:i b 'I.JIU 1fl b.:ieJ'W b 6ll'Vlml.l'Vl1.:i 

V1~1.:in1Vl'U (9\ 1 n 'WLJ1~ m mb~ ~bf) fl6'f 11LJ 1~m \9\11fl1B b~ fl'Vl1'€lu fl~ 1 'W?i1'Uvim oti6'f 1';i~~1fi''ll bb~ ~fl11l.J bbl?lfl ~ 1.:i,!'U 1~n 
mivf 11 Vi' bfl\9\ fl1';j 11?1b1.J~CJ'Ub~ m LJ~ CJ'U \?I'€! e'.f~t1 iei b?lt1ei11 CJ ~'LI 'Vl~m llt1fl1';j~1?1'V'lm1?1 b~ n-W ei CJ riru~m1l.l rn1 i ei11U 

"' 
~1U11ru1~eJ'W'lJ1'Wn11~\9\~'Vl6er~'WieJb6'f'WeJ11CJ,!t1 

"' 'o:>.~ ml.l'V11.:iV1m.:i6'f .:i1'W~'VIB1~~1U11ru1im6'f'UeJ°lleJ.:ier~'Wim6'f'WeJ 1\9\CJ 1~:\'.1 m1~eJ'Uer'U 1'Wmru\91.:i~eJ1 LJd 
"' 

(<9l) 1~meJ nzjeJer~'UimG'f'UeJ 1 'U m1 b6'f'UeJ11 m'Vl1.:i1~'1.J'IJ~ \9\~eJ~\9\~1.:il?i'1 CJ fa~ n'Vl1eJU n~ 
"' 

(~) b6'f'UeJ11CJ~~bBCJ\9\ bb1?1fl~1.:i 1 LJ1U1m~eJ'W1 °ll~ n1V1'W\9\ 1 meJn6'f111.J1~m\9\11fl1B b~ n'V11eJ-Lln~vi 
b lJ'U6'f11~~1fi'ru vt1eJ:i'.1N~vh 1Vfbn\9\fl11l.J11i1 b LJ~CJ'IJ b~CJ b LJ~CJ'IJ bbner~'UieJ b6'f'Um1 CJ ~'U 

v "' 

'o:>.ct 1'Wm1~\9\~'Um11.J1~mm1mfa~n'Vl1eJ-Lln~V11eJ1 'Urn1vi'1i1ruru1 flru~m1l.lm1~1U11ru1N~m1 
LJ1~m\9\11mB b~ fl'VI 1eJU fl~Vl1eJ miJ'Vl1.:iV1m.:i il~'Vl51 Vf er~'WieJ b6'f'U eJ~bb1U.:iieJ b Vi1U1U ;~ b ~l.J b&'iiJ 11i1 miJ'\111.:ivtm .:iil~'Vl5vi 

"' 
Iii~ 1~foim6'f'U eJ 1~fo11fl1 V11eJ 1~vf 1i1ruru1 V11nimVi1U1U~.:il11.:ifl~111~bvtl.l1~6'fl.lvt1eJ 1~t1n~eJ.:i 

v v "' 

'o:>. 'o:> miJ'Vl1.:iV1m.:i'Vl1.:i Hzj.:i~'Vl6~1U~ 1~~'1.J11fl1~16'f \9\ V11m1fl1vtti.:i11m 1\9\ vt1m1fl1~ bG'f'Um~.:ivtiJ\9\n 
. ' 

11?1 bb~~mlil~1U11ru 1 b~eJ n~1.:i 1 'W'<il1'U1'W Vl1eJ°ll'W 1\9\ V11mu'V'l1~11 CJ m1V1ti.:i11 CJ m11\9\ Vl~eJ mlillil ~CJ m~ n m1'\.J 1~ m \9\ 

11fl1B b~ n'Vl1eJil n6'f1(9\ CJ1~~1U11ru1~\9\~1.:i b~ CJ tl11?1 6'1\9\ bbl?i1U~~1U11ru1 ~.:id b ~eJ'lJ1~ 1CJ6lltJ6lleJ.:i'Vl1.:i116ll rn1b ll'W~1fi'ru 
' v 

bb~~ 1 Vf~ffi1 n11 ~ \9\~'U°lleJ.:i miJ'Vl1.:iV1m.:i b ll'Ub~\9\6ll1 \9\~~'Wim6'f'LI eJlil ~ b~ CJ n~eJ.:if111off~1 CJ V11eJro11 b~ CJV11CJ1\9\1 il11i1 

11l.J~.:iml.l'Vl1.:iVl~1.:ilil ~~Iii 11ru1 CJ fl b~ f1 fl11D1~ m \9\11 fl1 B b~ f1'\111eJ'll n~ bb~ ~G'M b 'Vl~er~'UoLJeJ bG'f'UeJ b lJ'Wer'il1.:i.:i1'U 1fri 11il~ 
"' "' 

bllt1er~t1off eJ b6'f'UeJ~11?i'~'IJ rn1fl\9\ b~eJnV11eJ 1~n1?11l.J V11ni'.ibV11?1~b zjeJ~eJ 1li111~'UoLJeJ b6'f'WeJm~vf 1m11\9\CJ 1~6'flil~l?1 boti'W m1 
"' ' ' 

b?l'UeJ beJf16'f11eJ'Ub lJ'Ub Vilil Vl~eJ 1 .UzjeJ'Uflfl~511l.J\9\1 Vl~eJti&'i'Uflfl~~'Ul.11 b6'f'UeJ11fl1 bb 'Vl'U b ll'W~'U 
' ' 

1 'W mru~er~'UoLJeJ b6'f'U m1 CJ~ b6'f'UeJ11fl1~16'f \9\ b6'f'UeJ11fl1~11il'U fl1\9\Vll.J1 CJ11?1111~mlil~1 b ti'U.:i1'U 
"' ' 

1?1111beJn6'1111.J 1~ m \9\ 11fl 1 B b~ n'Vl1eJU fl G'fllil' fl ru~ m1l.l n 11-W Iii 11ru 1 N~ m11.J 1~ m \9\ 11fl1 B b~ f1'Vl1 eJti n~'Vl1eJ f11l.l'Vl 1.:i 

Vlm.:ilil ~ 1 Vf i;j'~'UoLJ eJ b6'f'U €1,!'U ~bb IU.:i bb~ ~ bb6'f 19\.:i'Vl~ f1:01'U ~vf 11VJbzjeJ1\?l--J 1 i;j'~'UoLJ eJ b6'f 'U €!6'f 1l.J11tl l?f 1bti'U.:i1'U1?11l.J beJ f16'f 11 
llJ d,9 i/ I 'U I 

'\.J1~ f11(9l';i1fl1~ b~ fl'VI 1€1-U n~1Vi'b6'f~lil6'fl.J'U1ru Vl1 flrl1~ bb lil.:i 1~ b ll'UVl~'UYl.:i 11i1 f)';il.J'\111.:i'Vlm.:iil~'V15Vllil ~ 1~~'1.JoLJeJ b6'f'U eJ 
"' 

Vl1eJ 1~~'1.J 11fl16ll eJ.:i i;J~t1off eJ b6'f'W eJ 11 CJ,!'W ~.:ider~'UoLJeJ b6'f'W eJ 191.:i n~111~i'.i~'Vl5 b~ CJ fl~eJ.:il°i 11 i~1 CJ Vl1eJ ro11 b~ CJV11CJ 1\9\ 1 
"' "' 

1U1flmiJ'Vl1.:iV1m.:i 

'o:>.b'll riei'W~.:i'W 1111'LI~'1J'1J1ml.l'Vl1.:iV1~1.:im1U'lJ1 ~ rn l"l CJ n b~ n rn11.J ';i~m \9\11mB b~ n'Vl1eJ tin~ V11 n 

1.J11nn11:\'.1rn1m~vf1~ b off 1~ n~ru~ ~~'WoLJeJ b6'f'LleJ~6lJ'Ll~ rn1'\.J1~ m \9\11fl1Vl1eJ~1\?l~'U f111fl\9\ b~ eJniJN ~1.J 1~ bCJ6!JtJ ~1l.l n'U 

Vl1eJil?i1'U 11?1 b~ CJ n'IJ er~'UoLJ'eJ b6'f'Um1CJ~'Ll V11eJ.ff \9\6ll11.:im1 bb ~.:i-ff'Ll eJci1.:i b ll'Uu11l.J Vl1eJ?ll.J CJ eJl.ln'Ll n'IJ er~'UoLJ'eJ b6'f'Llm1 CJ~'U 
"' "' 

Vl~m~1'Vl-W1m t1m1 b?t'Llm1fl1 'Vl~eJ?ieJ11m~vf 1m1'VlliJ~l?1~t111?11 t1rn1b6'fum1fl1 
' vd i.1 d ~ ii' I b ild i.I 

'o:> ~ Vl1f1N CJ'U6lltlb6'f'UeJ61m lJ'UNU1~fleJ'Ufl11 SM Es b6'f'UeJ11fl16'f .:im111fl11?116'f \?16lleJ.:iN CJ'U6lltlb6'f'UeJ11 CJ 
• 'U 'U 'U q 'U 

~u~1~bn'LI~eJ CJ~~ (9)0 1 VfV1i.11CJ.:i1'U6lleJ.:i~:o~\9\~1.:i1U1flerLJ1~fleJ'IJ m1 SM Es \91.:in~111\9\CJ~\9\ b~CJ.:i~1\91'1.Jer~'Wim6'firnzj.:i 
~ "' "' 

b llueru1~neJ'IJ rn1 SM Es zj.:i b6'f'UeJ11fl16'f .:in1111m~16'f \9\6lleJ.:ier~'UoLJ'm6'f'LI eJ11CJ~'U 1~ bn'U~eJ CJ~~ (9)0 ~1U~b~CJnmvf 1 
'U 'U q 'U 

i1ruru11~bn'U Q1 11CJ 

v v er~uim6'f'U eJvi b ll'W n Iii fl 1111l.l f\'1~1U~ 11i1~'Vl5miJ111flV1ti.:i er b-1! 111iJff 1'VI fl11 CJ Iii ~~eJ.:i b .Uu 
"' "' ' 

erLJ1~fleJ'Ufl11 SMEs 
"' 



b.~ Vl1fle.J~'W.rrm6'l'We:izj-:im"lie.Jt11:::fle:i'Um1 SMEs bb~bU'W'Uflf161u11~\911~~e:i6"ru6ll1&i1mJVl~e:iil&i'Uf1f161~ cu CIJ q v 'I 

~(91 ~-:i~'W ~1~ fl n'\lj~1ti1 'Vl ti b6'l'W e:i11f116'l-:ifl1°1111"11~16'l \9l'tle:i-:ie.J~'W-lie:i b6'l'We:izj-:i b ll'W'U flfl61u11~\911~inlii'~e:i6" ru6ll1&i1 'Vl ti'Vl~e:i'W &i dJ \J 'l ClJ q v 

'l.Jflf161~~\91 ~-:i~'Wm~fl~ Vl~1 ti'tle:i-:i~1-:itl1:::b 'Vll"l1&J bn'W~e:i ~rn::: r,n 1 ~~\9l~eJVl~eJ~\91~1-:i fl'U'l.Jflf161511~\911~~e:itl' t1J"ll1 &i1 'Vl ti'Vl~e:i 
'W&i'l.Jflf161~~\91~-:J~'W~1~fl~Vl~1ti1 'Vl CJ ~-:i flci11 

e.J~'Uolie:i b6'l'W e:i~ bll 'W n'<il fl 11~1~f\'1~'<il::: 11ii'~'Vl 6m~1111"1'\llil-:i e.J b -li 1~1~ fi'1'Vl m1 CJ '<iJ::: ~ e:i-:i bll 'W 
'IJ 'IJ ' 

~t11~fle:i'U m1~ b ll'W'l.Jflfl61u11~\911~~e:iil t116ll1&i1 'Vl ti'Vl~e:i'W&ilJ fl fl~~~\91~-:i1P11~ fl~'\ll~1tJ 1 vi tJ 

e.J6ll'W::: fl11tl 1::: fl'J \9111 mB b~ fl'Vl1e:i-W fl61'<il :::~ e:i-:ivl'1tl' ru ru 1~ 1-:i ~ 1~ bb 'U 'U ti ru ru 1 ~-:i1:::'U 1 'W.rre:i {9) r,n ClJ QJ Q.I cu QJ 'I • 

Vl~mh.rre:i~ fl~-:i bU'WVltl'-:i~e:in'Um~'Vl1-:i'Vlm-:i mtJ 1 'W ..... !IJ! .. 1'W tl''Ut1\9l'<il1fl1'W~11ii'-r'U bb~-:i bb61:::'<il:::~e:i-:i11-:imi'fltl1:::n'W 
tl't11t111 b U'W"l11'W1'Wb~'W b vl1n'U ~e:i tJ61::: ___ r;;_ .'tle:i-:i11f11 ri1~1-:i~tl1:::m\9111f11B b~ fl'Vl1eJUfl6'l1 ~fld~'Vl1-:J'Vl611-:J~ \9l~e:i 111 'W'tlru::: 

v11G1ruru11\9ltJ 1-ti'Vl~fltl1:::n'We:ici1-:i'Vlil-:ie:ici1-:i1(91 ~-:i~e:i 1 t1-d 
"" 

Ql).{9) b~'W6'l\91 

Ql).\v b ~ fl'Vl~eJ \9111-W Vi~ 5'W 1m 1be/imt-:i~1 CJ zj-:i b U'W b ~fl'Vl~e:i \9111-WVi 61-:Jl'W~ ~1 -if b ~fl Vl~eJ m1vJ v],! 'W 

'1111:::~m~1V!iJ1m 'Wi''Wv11&1t11t111 Vl~e:ine:i'W1'UJ'U1&Jbn'U GTl 1'Uv11m1 

Ql).r,n Vltl'-:i~e:i~1tl1:::n'W'tleJ-:Ju'U1fl11n1CJ1 'Lltl1::: b 'Vll"l ~1~l911e:ici1-:i~flru:::m1~m1'W 1t1'U1t1n1Vl'W\91 

~-:i1:::'U1'W-t'e:i <9l.cs:'. (Iv) Vl~e:i'<il:::bU'WVltl'-:i~e:i~1tl1:::n'WBb~fl'Vl1e:iilfl61m~1~m1~m~'Liru"llflm-:in1Vl'W\91 
q " 

Q1) .cs:'. Vltl'-:i~e:i ~1tl 1::: fl'W'tl e:i-:i'U ~~'Vl b~'W'Vl'Ll Vl~eJ'U ~~'Vl b~'W'Vl'W'Vl~ fl'Vl-r'W 8~1~ ~'U e:i'U ru 1~1 ~tl1::: fl e:i'U 
'I q 'IQ.I 

n'<il fl11 b~'W'Vl'W bvi e:i m1'W1ru6ll 8bb61:::tl1::: fle:i'U u1n'<ilrf 1t11::: n'Ll ~1~tl 1::: ml"l'tle:i-:iu'U11"l11 bb iA-:itJ 1::: b 'Vll"l1 'Vl tJ ~ 1~11 t.lzje:i 
q ' 

'U~~'Vlb~'W'Vl'W~5'W1fl11bb '!A-:it11:::b 'Vll"l1 'VltJ bb~-:ib1tJ'U 1 ~'Vl11'U 1\9ltJe:i'W 1i;:i~ 1 m i~1~l911e:ici1-:iVltl'-:i~e:i~1t11:::n'U'tle:i-:iumm1~ 
q ' 

1"lru:::m1~m1'W1tJ'U1tJ01Vl'U\91 ~-:i1:::'U1'W-ii'e:i {9).cs:'. (Iv) 
q 

Ql).c:t 'W''Wu'Li~1-r:o'U1611 'VltJ ... 
Vl~fltl1:::n'Wd'<il:::~'U1~1\9ltJ 1liii\9le:imdtJn1tJ1 'W <9lc:t 1'U tl''Ut1'\911il1fl1''W~e.J"ll'W:::m1t11:::mm1f11 

'IJ 

fa~ fl'Vl 1e:iilfl61 (e.J-r'U~1-:i) ~'W'<il1fl-t'm.i fioW'W~1~6" ruru1~1-:i bb6"1 
CIJ ClJ QJ (U 

I i/ I .:::::.. 

~. fl11\11..:ibb61::m';i1\11m..:i'LI 

~.{9) (~1Vl~'Um1~1-:i~bll'U11m~e:i'Vlt.hti) 
fld~'Vl1-:!Vl611-:J'<il:::~1t1ri1~1-:i~e:i'VlthtJ'tleJ-:!-:!1'Wbb~61:::11tJfl11~1~v11~1b~'<il'<il~-:J~1~11f11~e:i'Vl'tl1tJ~ 

n1Vl'W\9111l 'W 1 'U bb~-:itl~~1run1.mi;:i:::11m 'We:Jfl'<il1fl 1'Wmru~e:i1 t1d 

(<9l) bifot1~~1ru-:i1'U~v11b6'l~'<il'<il~-:i1 'Ll~1'W~bn'Wfl1°1~e:it1i;:i::: {9)\vc:r (Vlil-:i~e:itJ d~'U~1) bb~1libn'W 
~e:i tii;:i::: <9lc:to (Vli'.1-:i~e:i t1~1~'U) 'tle:i-:itl~~1ru-:i1'W~ n1Vl'W\9111l 'Wti't1J t1J1Vl~e:i 1 rnb~-:itl~~1ru-:i1'Ubb61:::11m '<il:::~1tJ 1 ~ 
b 'WBl?l11~eJtJ61::: ~o (btl1~'U) 'tle:i-:J11fl1~eJV!U1CJm~tl't11t111 

(tv) b~e:itl~~1ru-:iTw~v11b6'l~'<il'<il~-:i1'Ll~1'W~bn'Llfl11~e:it1i;:i::: <9lc:to (Vlil-:i~e:itJ~1~'U) 'tlmtl~~1ru 
-:i1'W~n1Vl'W\9111l 'Wtl'tyt1J1Vl~e:i 1 'Ubb~-:itl~~1ru-:i1'Wbb61:::11f11 lil:::"ii1t11 m 'WB'~11~e:it1i;:i::: ~r,n (bb tl\9l~'U6'l1~) 'tle:i.:i11f11~e:i 

V!ti1t1m~G1't11ty1 
(r,n) b~e:itl"1mru-:i1'U~vl1b6'lho:u"1-:itl'e:it1n-J1~e:iti~::: mic:r (b~~~'U~1) 'lJe:i-:itl"1irnu-:i1'W~n1Vl'W\9111 

1 'Wtl'ru ru1Vl~e:i 1 'U bb~-:itl~~1ru-:i1mbi;:i:::11m -:u:::"ii1t11 ~m~11m~e:i'Vlti1t11'UG1ruru1 bb61:::'<il:::~1tJ b ~~"ll\91b6ll tJ b U'WA1 
Q.I v QJ QJ 

Overhead bb61::: Mobilization ~1Vl~'U-:J1'W11tJfl11J'Ll1'WBl?l11~eJt.l61~ {9)Ql) (~'U b~\91) 'lleJ-:Jt:J61~1-:i1:::Vl1°1-:itl~~1ru-:i1'W 
~-:i'Vl~\9l'tle:i-:i-:i1'U11tJ m1J'W~ 1~tl' ruru11\9lt1tl1:::mru n'Utl~~1ru-:i1'W~v11b6'l~lillil~ -:if1ru~1 t1111"11~e:i'Vlti1 t1m~tlruru1 ~-:i-d 

Q.I QJ ClJ QI QJ 

fl1'j""ii1m~'Llb~~6ll\9lb"lltlbU'UA1 Overhead bb61::: Mobilization ~-:ifl~11 e.J11~1-:i'<il:::~1tJ 1 ~bbne.J-r'U~1-:i1 'U-:J1\916'l\91Vl1t.l'tl8-:J 
'IJ 'IJ ' 



(<9:'.) m:!Jvi1.:ivtm.:iliJ~~1m~'W~b~:!J~'Wm:!J (@) bbli'l~ (®) ~.:imh1.U1.:i~'W 1'W.:J1\116'1\11Vl1tJ'1leNfl1';i • 
I A .di I ii I A d Q d ~ ii I .c:::::id 

liJ1 ti b.:J'W wrerne:i'W.:11 \11~\11Vl1 tJ'1le:J.:Jfl1';jliJ1m.:J'W \?l 1:!.JVl m:!Jvi1.:ivtli11.:iliJ ~'V'lliJTH\J1m:!JVJ b vt'WG'l:!JflT'J bd'Wbb\?l mruvi 

m:!JV11.:Jvtli11.:J 'WliJ1';iUJ1b~'W11tl~:!J1ru.:i1'U~vl1b6'1~1iJliJ~.:1~.:ifl~11 iJ1~ilri1'Wb~ti1.LJe:i.:iil·tN1'W~'W~bvt~e:i ~n-~.:i.:11'\.J~ 
bvt~e:ieJtjn:n1~ile.ili'lm~vimie:im';i~1tib~'Wri1.:i1'W~bbG\'1b6'1~1iJliJ~.:11'U.:i1\11~.:ifl~11 ~.:idm:!Jvi1.:ivtm.:imliJ~1tib~'W~b~:!J~'W 
1 ~ bbn~-r'U{J1.:i'V'l¥eJ:!J n'U fl1';i~1tib~'Wri1.:i1'U.:i1\11,1'W 61 bbli'l~m';i'W1iJ1';iru111.:i1'W 1\1le:i ~1 'Wvt~ fl bflru611~.:i fl~ 11vt1e:i 1dJ b U'W \1lli'l ti 

'ti I 'll q 

'W'LlliJ l\1ltJ b~\11'1J1\11'1JeJ.:Jf11:!.JV11.:J'Vlli'ld.:J 

m:!Jvi1.:ivtm.:iliJ~~1ti b~'Wr\1{11.:i 1 ~bbn~-r'U{J1.:i b U'W ';i1ti b~e:J'U\?11:!.J b de:i.:i1'U~vl1 bG'l~liJliJ~.:i bde:im:!J 
" 

Vl1.:J'Vlli11.:ivt1e:ib41vti! 1~'1Je:J.:J fl ';i:!JV11.:J'Vlli11.:J 1~vl1 fl1';j\?l';i1 liJG'le:J'U e.lli'l .:11'W~vl1 b6'1 ~Ii) bbG\'1 bbli'l~U';i1 fl!)rJ1 b U'U~'\l'l eJ b liJ \?l ';j.:)(?l 1:!.J 
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PO ';i1fl1rl1.:11'U ~ e:JV!ll1 tJ~lJ~'U~1.:Jtl';j~lJ61 b~ 'V!~e:J';i1fl1rl1~1.:J.:11'Ub tl'U.:11\Yl .. .. = 

zj.:J';j~'\Jb n 'U61ruru1bb~1bb~mru q ., ., 

K = 
' ' ' 

ESCALATION FACTOR Vi~fl~dti c{ o/o bi1'€1~€h1b'WlJfi1~1LJVl1eJ 
' ' 

'U1m~lJ ~ % bi1e:i~e:i.:ib~cinri1.:i1'UF\'U 

-:i1umf11';i 'V!mt.J5.:i\911mfl1';i bod'U ~v11m';i b ';i.:Jb~ciu b ';i.:J'VW1'\J161 'V!ffWfl Vi'W'n 'V!e:J°Ll';i~"lllJ 
., ., q 

er~~'UVJ{ EJlJb'Ub61itJlJ ?l';id1cit11 b.:im'V!1';i fl~.:J1?l1Yl b.:i.:i1'U ~1 btl'U~'U bb61~1~'VllJ1tJfl11lJ';i1lJ5.:i 
q 

(9). (9) 1-WYJ1 bb6l~e:J1fl1';j'\J ';j';j"iJ'lJ5.:i?t1 mlJ'U"6'1V11l1t.J bb~hl';j1lJ5.:iV1if mb tl61.:i bb6l~';i~'\J'U 1-WYJ1.fl1ci 1'LI'U~b1ru 

@.~ °Ll';i~°Ll1'1le:i.:imfl1';i'\J';j';j"iJ'lJ5.:ivie:i blJ'U"ll1V1ti1ci bb~1ii';i1lJ5.:i';i~'U'U°Ll';i~°Ll1.fl1ci 1'LI'U~b1ru 

(9).bfl ';j~'lJ'Uvie:i'V!~e:i';i~'U'U?l1ci~1.:i ~ ~~\Yl'V!~e:i~.:ie:i~"l'Uci1'U'1Je:i.:imfl1';i b-d'U vie:it1~'\Je:i1ml"1 vie:in161l 

mci 1-WYJ1~1'V!-r'Ubfl~e:i.:itl-r'Umml"1 ?l1ci~e:iYJ1 "161 i ., ., 
0 di 0 

(9).~ Vl1-:!';i~'\J1tJ'U1'1Je:J.:ie:J1fl1';j"iJ'Utl-:!Vl1.:J';i~'\J1tJ'U1.fl1tJ'Uf)fl 

@.ct ci1'U°Ll';i~fle:J'U~"ll1btlm11V1~'\Jmfl1';i bu'V'l1~~1'U~~IYln'Umfl1';j b\YltJ~e:i.:i?l~1.:i'V!~e:itl';i~fle:J'U 'V'l~BlJn'Ufl1';i 
nei?l~1.:Je:J1fl1';i bb~bil';i1lJ5.:i bfl~f).:J~ fl';i'V!~e:Jbfl~e:J.:Ji1e:i fl6l~t11mtl';i~ flel'U'V!~el~ \Yl<ff .:i b -d'U ~'Wvl bfl~el-:1 flellJ~1 b\?l e:i{ 

bfl~ei.:i?tutl1 bfl~mtl-r'Umml"l oWIYl6llJ iW1 .. 
@.b vi1.:ibV11';ie:i'\Jmfl1';i ~'UtllJ ~'U\9\n vl1.:i"il1nmfl1';i 11Ylci';ie:i'U1i!bn'U m blJ\?l';i 

1-il~\?l'a K = o.!Dct + o.G>ct It/lo + o.G>o Ct/Co + o.<i:'o Mt/Mo + o.G>o St/So .. 



- ~o -

l!>.<D> '11u~u VllJ1EJi1~ n1~6IJ\11~'U n11t?ln(11tJ n1~tJ\PleJ\11t91LJ n116IJ<?1vt'U'1~tJ n11bn~EJu<1leY\11~LJ n116llt91 
' ' ' 

- mJ'\J~eJ~bb'il'W bzjeJ'W 1"1i;ie:i-:i A'Wl°li;ie:i-:i A'W~'WJ1 A'W'\111'1 zj-:i~e:i-:i1"1!bl°l~e:i-:i~m bl°l~e:i-:iile:inm.J5'Li~ 

rl1vt-r'\Jm1 '1l-l ~'LI 1 Vf vtm CJ fl11:w 5-:i m1 '1:w ~'Wvt~e:i'\1111 CJ vt~e:i1 ?! ~ ~ 'W vl i1m1 m 'IJ fll-l fl ru ?il-l'IJ~"U e:i-:i1 ?! ~ 
'I , " q 

~'LI 1 bbmd1~e:iri'TVl'U~15n11'1l.l 1-rn~-:ii1m1'\J~eJ~ bb -tl'W 1~CJ1ibl"l~e:i-:i~ m bl°l~e:i-:ii1e:inm ~e:i 1 Vll~mm:o1'UW11l.lvl .. 

~'I tf 1Vf11 l-l 5 'I '11 'W tJ 'j ~ b.fl 'VI EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bbi;i~ SHOULDER 

1-ifawi-a K = o.mo + o.c»>o IVlo + o.<J:'o EVEo + o.klo FVFo .. 

kl.kl .:i1u~'Wb~fl.:i vt:w1CJ5.:i -:i1'U~'W"U'W1~ 1 V1ajt11mb~CJ-:inm U'W~'W 1 Vf b U'W'a~btiCJ'IJ -~m 1~fl11l.l'Vl'W1vll'le:i.:in1'a 
1~ CJ1 'W"lle:i-:i11-:i1~V111.:i~'W1 Vlaj "il ~ bb61l:1.1~1 CJ~'W~e:i CJ V1~e:im1~6ll'W1~~1.:i 1 bbi;i~'\fl'j1CJ1 Vi' b~:1.161le:i-:i-J1-:iii n1'am'\J fl:i.J 

l°ltU?llJD~"UeJ-!!16'!~ bbi;i~ii~mh'Vl'W~15tJ n'IJ'~b~CJ 1 "IJ bl°l~B'l~m bl°l~B-:iiJe:ini;i Vl~Bbb ';i-!ll°l'W bbi;i~ 1 VJVl:l.J1CJl°l11:W';i1:i.J5-:i-:i1'W 
' ' ':.,J 

~'W~-!! -!11'1.J~'W b~ CJ'! CJ 1 bb 'W1 'Vl~B'l1'W~'W b Vlajvli'.J~ fl'l.0.ft\.l~l°l~ 1CJ l°l~-!! tl'Wb ~ BUtl'I tl'W fl1'j fl~ b61J1~~'1'\fli;i 1 CJ"UB'lm ~WI~'! bbi;i ~ 
,, 

,, 0 0 

'VlB.:Jm'W1 

1-ifawi-a K = o.<J:'o + o.klo IVlo + o.klo MVMo + o.klo FVFo .. 

kl.m .:I1'Wb'<il1~'a~bU~~'W 'VlmCJ5.:i '11'Wb"il1~'a~biJ~~'Wvi'11tJ 'j~CJ~'Vl1'1"U'WtJ1CJ 1tJ - fl~'U U';i~mru 
1ihn'W ~ n1m:wwi'j CJflbl'W-!!1'Wb"il1~1~biJ~e:i bl-l-:ifizj.:it'lm1 ib'Vll°lUl°l~'WG'!-!! ' .. 

1-ifawi-a K = o.<J:'~ + o.c»>~ IVlo + o.c»>o MVMo + o.klo EVEo + o.c»>o FVFo .. 

m.c»> .:i1ue:!Tv11.:i PRIME COAT , TACK COAT , SEAL COAT 

1-if\'jWl'a K = o.mo + o.<J:'o AVAo + o.klo EVEo + o.c»>o FVFo 

m.kl.:i1ue:!Tv11.:i SURFACE TREATMENT, SLURRY SEAL 

1-if\1Wl'a K = o.mo + o.c»>o MVMo + o.mo AVAo + o.klo EVEo + o.c»>o FVFo 

m.m .:i1ue:l1V11.:i ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1-if\'jWl'a K = o.mo + o.c»>o MVMo + o.<J:'o AVAo + o.c»>o EVEo + o.c»>o FVFo 

m.<J:' .:i1utl1 f;l'U'Wl°leJ'Wn~wi bi;i~:i.J b Vl~n V1mCJ5-:i~hti'W'Wl°lB'Wfl~Wlvl1ibG'!~:W bVI~ fl zj-:i·tb~rnJ'\J~1 CJ\91~ bbfli'I 

bVl~flb6"'UVl~B\9l~bbfn'lm~bVl~flfl~1bzjB:i.J~~ (WELDED STEEL WIRE FABRIC) bVl~flb~eJCJ (DOWEL BAR) b'Vl~fl~~ 
(DEFORMED TIE BAR) bbi;i~';ieJCJ~eJ~1'11 (JOINT) ~-:id1Vf'Vll.l1CJfl11l.l'a1:i.J5-:ibb~'W~'Wl°leJ'Wfl~\9lbG'!~:l.JbVl~fl'U~b1ruriei 
G'!~~1'W (R.C. BRIDGE APPROACH) ~1CJ 

1-ifawi-a K = o. mo + o.c»>o IVlo + o.m~ CVCo + o.c»>o MVMo + o.c»>~ SVSo .. 



- Iv@ -

I t' .c:f .c:i, ~ I O.I tf::R I ail Q ~ 0 Q.I 

m.~ .:J1'U'Vleli:::'U1tl'U1flel'Unil9lb~i3.Jb'Vi~mb~:::.:i1'U'UB'Wn Vl"1tHN 'Vlfll"lfl'Llfld\?lb6'1':i3.JbVl'1fl6'11Vl':i'lN1'\.J':i:::'U1tl 

J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) -:!1'Ll':i1-:J':i:::'U1t1J11"1€l'Wfl~l?lb6'1~3.JbVl~fl -:i1'WmV'll"l€l'Wfl~l?l 
QC::.:: ~..::::. ~IQ.I -=ii.::::. c:4' -=ii -=i.. ~ 

b6'f':i3.J b Vl'1 fl';i1-:J':i:::'U1 tl'U1bb'1:::'U';ib1 t1.J'11 V1 flf)G'f :::'Vn'W ';i13.JV1-:J-:J1'U'Ufl'V'l fll"l €l'U n1\?l bi;'f ';i3.J b Vl'1 fl bb'1:::-:J1'\.J l"le.J'U n1\?l bi;'f ';i3.J bVl'1 fl 

~'U~ii~LJ bb'U'U bb'1:::~fl~ru:::-:i1'Urt~1tll"l~\lfl'U b~'U \l1'WD€l~fl (MAN HOLD) vle:iie:it16'f1t11 Vl':i;(m1 vle:iie:it16'11t11 'V'J,,"il1 

~I " b u'Ll\?l'U 

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

m.b .:11'1.J bfli.:J~j1.:iflel'U fl~lPI b~~m'Vi~ nbb~:::.:11'1.Jb~B'Utl'UlPl~.:J vi111t1i:i\I 6'1:::'V'l1'Lll"lfl'Ll n~l?l b6'1~3.J bVI~ fl 
bfl';j-:JG'f1'1,Hi1'U';i1flflf)'Ufl~\?lb6'1~mVl~fll"le.J6'1:::'V'l1'U (R.C. BEARING UNIT) vlmvi~t13.Jl"l€l'Ufl~\?lb6'1~mVl~fl (R.C. BOX 

"" 
CUL VERT) Vl€ltl-:JJ11fl';j-:J6'f i1-:i1"1e.J'Ufl~\?l bi;'f~3.Jb VI~ fl bzje.J'U rl'U\?l~-:Jflf)'Ufl~\?l bG'f~mVI~ fl vJ1b VJ tl'Ub~€lflf)'Ufl~\?l bG'f~mVI~ fl 

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

m.ml .:i1u bfl';i ,:i~j1,:i b VI~ n vim t1i:i\I G'"l:::'V'l1'Ub VI~ fl611vi-r'Ul"l'Wb~'Lloif 111 tl'W'W bl"l':i-:J b VI~ fl611vi-r'U ~vi~-:i'l'J 1 ti 

"il';i1"il':i'll'Llvibb'1.11'WG'1-:i b6'111 'V'J,,"il1bb ';i\l6'1-:i bG""11ivit1 b6'111 vi';i'V\~tl vi~B-:i1'U 11"l';i\lbVl~fl~'W~ii~fl~ru:::1"1~1t11"1~-:in'W bb~1ll 
'lJ 'lJ ' 

';j"J3.Ji:i-:J-:J1'\.J~V'i~-:Jb6'11 bl"l':i-:Jb Vl~fl6'11t1G'i-:i'1.18\lfl1';i 1 'V'J,,"il1~1t1~~\?l bb 'IA\l'\J';i:::bVl~1 Viti 

botl~lP!i K = o.~~ + o.G>o It/lo + o.o~ Ct/Co + o.~o Mt/Mo + o.C:S::o St/So ... 

'Vi3.J1WI~ CS:: .(11'\.J"lf~'lh:::'Vl1'U 
cs::.~ ..:i1'UflB'l..!n~lPI 1~113.Jb V1~mb~:::flei'Un~lP!vi1wifl~ei..:i vimt1i:i\I \11'Lll"lfl'W fl~l?l bG'1~3.Jb vi~ fl~Vf flci&'W '1.1€1\1 

b vi~ fle:ie:i flm bbtl fl fi'1'U1ru ~ 1\lvi1n'1.le:i\l\11'Ll~1 t1 Vl1\l';i:::'U1ml1~'W vi~e:iml"l1';i61!'1'\J ';i:::V11'W'\J';i:::fl e:i'U'l.1€1\1 b zje:i'W 61i'lii 
" Q.I I <=I Q.I I I Q.I 

6'I tyty1 bbtlfl"il1tl bQ'\f'l1:::\11'Ul"lf)'U fld\?lV'l\I fl'111 b Vl1'Ll'U 

botl~lP!i K = o.C:S::o + o.G>~ It/lo + o.~~ Ct/Co + o.~o Mt/Mo ... 



... "' d 0 d121"' ... ti"' 'I ii ... 0 1' 'l ... ~ 
~"ll'U'a1fl1'Vlfl1'U1W~111m~-a'Vl "lfn'U~t)Jqj1bb 'U'U 'a'Uj1fl1 b~ '1~'Vl1"ll'U b~~Jn'a:::'V!'a1.:l'W1W"llEJ 

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 

= ~"llu-a1f11~u~l.nfl~11 tl"lrn.:itl-a:::b 'Vl\OI 1 'Wb~ei'Wvia.:i.:i1'Ubb~6l:::.:i1~ 
= ~"llu11f>'11~u~1.nioi~11 tl"Uei.:itJ-a:::b 'Vl\OI 1 m~eit.1vi bU@l6llei.:it11:::n1@111f>'l1 

'U 

= ~"llil11fl16lib11'Ul'l 1t.1b~eJt.1vicl.:i.:i1'Wbb~6l:::.:J'J@l 
= ~"llu11f116lib11t.1~ 1 'Wb~eit.1vibu~61Jei.:it11:::n1~11f11 
= ~"lfu11fl11'~~riei~-r1.:i (l:i.J1111b'Vi~mb61:::6lib11'W\Pl) 1'Wb~ei'Wvicl.:i.:i1'Ubb~6l:::.:i1~ 
= ~"lfu11m1'~~riei~~1.:i <'lah111b'Vi~mb61:::6lib11'U~)1m~ei'Wvibtl~61Jei.:itl1:::n1~-a1fl1 
= ~"lfu11f11 b'Vi~n 1 m~ei'Wvicl·N1'Wbb~6l:::.:i1~ 
= ~"lfU11fl1 b'Vi~n 1 'W b~ei'Wvi bU~61Jei.:itl-a:::n1 ~'a1fl1 
= ~"llu11mb'Vl~mbeJm~vuvie.i~~1 'Wtl-a:::b 'Vl\OI 1 'Wb~ei'Uvicl.:i.:i1mb~6l:::.:i1~ 
= ~"llu-a111bbeJ'Ub'Vi~m~vuvie.J~~1'Wtl1:::b'V!\OI 1m~ei'Wvibtl~61Jei.:itl-a:::n1~-a1f11 
= ~"lfu11f11bbei~wrilv1 1'Wb~ei'Wvicl.:i.:i1'Ubb~!i1:::.:i1~ 
= ~"llu11mbbei~wrilv1 1t.1b~ei'Wvibu~6llei.:it11:::n1~-a1f11 
= ~"llil11mbfl~ei.:i:ij'n1bb6l:::u~.n'rusVi 1'Wb~ei'Uvicl.:i.:i1'Ubb~!il:::.:i1~ 
= ~"lfU11fl1 bfl~ei.:i:ij'mbb6l:::u~.n'rusVi 1 m~ei'Wvi bU~61Jei.:itl-a:::n1~11f11 
= ~"lfu11f11tl13!'W~b6llril'Vl11'Wb~1 1m~ei'Wvicl.:i.:i1'Uu~6l:::.:i1~ • 
= ~"llil-a1mtl13!'W~b61J!il'Vi1l'Ub~1 1m~ei'Uvibtl~61Jei.:itl-a:::n1~-a1m • 
= ~"lfil'a1fl1'VieJ6lf b1l'U~bV~'U 1 'W b~eJ'Uvia.:i.:11'1.Jbb~!il:::.:!1 ~ 
= ~"llu-a1f11'Viei6lib11'U~i.v~'W 1 'Wb~ei'Wvi btl~6llei.:it1-a:::n1~-a1f11 
= ~"llu'a1fl1'Viei PVC 1 m~ei'Uvicl.:i.:i1t.1bb~!i1:::.:i1~ 
= ~"llU11fl1'VieJ PVC 1t.1b~ei'Uvibtl~61Jei.:itl1:::n1~11fl1 
= ~"llu11f11'Vim'Vi~nmu'6l.:in:::~ 1'Wb~ei'Uvicl.:i.:i1'Ubb~!il:::.:i1~ 
= ~"llU11fl1'Vim 'Vi~nmu'6l.:in:::~ 1 'Wb~eit.1vi bU~61Jei.:itl-a:::n1~-a1f11 
= ~"llU'a1fl1'Vie! HYDENSITY POLYETHYLENE 1'Wb~eJ'Uvicl.:i.:i1'Ubb~6l:::.:i1~ 
= ~"llU'a1fl1'VieJ HYDENSITY POLYETHYLENE 1'Wb~eJ'Uvibtl~61Jei.:itl-a:::n1~'a1fl1 
= ~"llti-a1f11~1v1 v.Jw1 1 m~ei'Wvia.:i.:i1'Ubb~!i1:::.:i1~ 
= ~"lfu11fl1mv 1 v.Jw1 1 m~eit.1vibtl~61Jei.:it1-a:::n1~-a1fl1 



- \vm -

"' 
(9). f111A1t.l"Jt1.!V11A1 K '11n~~1 ~1iii;rn'l!l-ru~~1t.!Ut.l 1 1 m-ti~"J b616l.l~'lJ'ITT1fl116'1~ne:i6'1~1~6l.leNm~Vl1"J~ 

'V'l1tU'lJ~ 1~w1-U~1t.i6l.le:i~tl lvctmo bll'Ubnru6Vl1 t.im11"11t.i1ru 

®. f111A1t.l"Jt1.!Vl1A1 K ~1Vl-r'U mru~i1~1t.l ne:i6'1~1~VlmE.J'lh~ b.flV11"Jiie:J ~1 t.i6"ruru1b~E.J"Jnt.l'1~~e:i~ bb~JnA1 'U ., ., 

ne:i6'1~1~bb~61~'1.h~b.flV11 Vl~\91b'1t.l~1i!i;rn'l!l-ru~6l.le:J~~1t.l~t.l bb61~ 1 Vl6'1e:J\91fl~e:J~n'U6'1mVi\~rh'Vlt.i\91 bl 
,, 'U 

m. f111A1i.J"Jt1.!V11A1 K fl1Vlt.l\911m-Uvi~tlE.Jii b(1 ~1bb'Vltl~vin~t.l~e:Jt.l b\91E.Jbiii1mTU\91b~'l!l-bb61~f11V1'U\911Vfvh 
' 

b616l.16"ii.W'U5 (b '\J~ m.J b ViE.J'U) 1 Vi'b ll'Ut:J61~1 b ~'1 ne:i'W bb~1~~i11t:J61i;r'V'1Lft. i.Jflrun'U~1 b616l.lfl~~V1t'.l1 b616l.16"ii-W'Wfi~'U 
'U 

cs::. 1Vf'W'111ru1b~'Ub~i1V1~e:i61\9111fl1A1~1'U '11m1fl1~er·fo~1~vh61ruru1~n61~n'U~11:if1~ b~e:iA1 K ~1ii 
ClJ QJ QJ cu 

~m~1V1fo~1'Une:i6'1~1~~'W 1 1 'Ub~e:i'W~?l~iie:i'U~1'WilA1bi.J~ E.J'Wbb i.J61~1 i.J'11nA1 K 1 m~e:i'WbU\9161Je:i~'\J1~m\9111fl1 
mnn11 cs::% ~'W1'\J b\91E.Jil1bu'V'l1~?!1'U~bil'W cs::% i111"i'1'W1rui.J-r'Ub~i1V1~e:i61\91A1~1mb~1bb~mru (b\91E.J1il~\91 cs::% 
bb 1n 1 Vi') 

er. 1'Wmru~~-r'U:if1~ 1ii6'11mwv11m1na6'1~1~ 1 Vlbb~"Jb6'1~'1 ~1m~E.J~b1m1 'U61ruru11\91mll'Wfl"J1i1~\91 'U ., ., 

6l.IB~~-r'U:ii'1~ A1 K mii~m~1~1 ~'1~i11m1m'Wf111A1'U"Jt1.!A1~1t.l 1m-liA1 K 6l.IB~b~B'U~\91Vl1E.Jmiim~61t11t111 Vl~B 
A1 K 6l.IB~b~B'W~?l~iia'U~1'W'1~~ bb~"Jbb~11A1 K ~11\91'1~ilA1iJaE.Jn11 

ti. m1~1m~'Wbb~Gi~.:J1\91 1 Vf~1E.JA1~1.:i .:i1'W~~fo~1.:ivi'11~bb~Gi~.:i1\91 mi161ruru11 '\Jna'U?i1'UA1.:i1m~ii 'U ., ., 

Vl~BA1.:!1'U61\9161.:J zj.:!'1~A1'U"Jtl.lb~~m~BV111'U~'lJ'Ll11fl116'1\91flB6'1~1.:J zj.:iiJ1ml°11'U"Jt1.!Vl1A1 K 6l.IB~b~Bt.l~?l~iiarn1t.i 
' 

.:i1\91J'W 1 b ll'W~bb tl'W a'Ubb~1 b~ a1°11'U1 ru b~'Ub ~ii 1m Vi'6l.le:iv'i1m1ii~ nGi.:i b~a~m1b~'W n'U~1tl' rn'Ui.J1~mru 



"~ bfl'Uel"a1fl1\ilii N~'l.J-a:: 1~"lltl'fn1 n'U" Vll.11CJfl'J1l.111 'U flfl'16':i':il.I \?n'Vl~eJil &iu flfl'1~ b-D'1 b?f'UeJ':i1 fl1 b ~el 
... ' ' 
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