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ti ~u l°ll°lavl ~l'I ~'l~'U m:l.l fl!J'Vl:l.11CJ'l.leM~1'lU1::: b 'V1~1ii bfl'U ~ei CJ a::: m 1 ~V1t11 CJ'l1'U'l.I ei'l1'~..ij' l'l~eJV11ei~l't '<[1'l "il1 n ~~'UoLJelb?l'W ei 
'{ I iJ ii 

zj'l b U'W'l.Jl°ll°lau11:i.1V11vl~ei61 qi'll1 ~b 'VICJ'Vl1eiil ~'l.Jl°lflaVi..ij' VI ~'l~'W m:i.1 n.i;i'Vlm CJ b 'Vl CJ ~'l nci 11 

~~'U-U'ei b?t'Ueivl b ll'U n" m111:i.1fi' 1vl"::: 1v'l~'V15\911:i.11111°1'Vl~'l ~ b-U'111:i.1 fi'1'Vlm1 CJ"il :::~ei'l b ll'U~'lh::: nei u nT~vl 
'U 'U 'I 'U 

b U'U'l.Jl°ll°lau11:i.1l't1~~ ei~qi'll1~1 'Vl CJ'Vl1ei\l ~'l.Jl°l l°lavl~ VI ~'l m:i.1f1.i;JVl:i.I1CJ1 'Vl CJ 
OGJ II I ii 

ui1. m1V11aiy'1j1"i11.:inaa11.:i 

ml.@l ~'ll'U:::m1uwml't11f'l1B L~n'V11ei\lnli1'<il:::~ei'lvi161qi qi1'<[1'l\911:l.Jbb uuaqiqi1 ~'l1:::'1.J1 'UoLJeJ @l.m 
'\J • 

V11eivi1-Uei\91 na'l b U'W'Vltl''l~ei nu m:i.1'Vl 1'l'Vlm'l mCJ 1 'LI _____ ro/__ i''W tl'rni'l'l'<il1 n1uV11~1''Ubb '<['l Lba:::'<il::: ~eJ'l11'l'VI~ nu1:::n'U 

61ru ru1 b tl'W'iii1u1uL~'W b vh nu~ei CJa::: ___ ~_.'l.leJ'l':i1F111°i1'<[1'lvlu1::: mV1111°11B L~n'V11eiiln?11~m:i.I'V11'l'Vlm'l~l'I~ei11l 'U'l.lru::: 

v11"'1~qi111'1CJ 1-ff'Vl~nu1:::n'Uei~1'lV1~'lei~1'l1VI ~'l~ei 1 ud 

C9l. b~'U?IVI 
iv. b -lif1V1~eim1'Ylvivlu'W11°11':i b~'Wi'l~1CJ zj'l L tl'W b ~Fl'Vl1eil'l11'\IJVia'l1'Wvlvl1 oUb ~FlV11eiV111'\IJVii!'W'li11::: 

~m'<[1V1u1mu!'WVJ1aruru1 V11eiriei'Wi''WJ'UblJbfl'U m 1'Uvl1f11':i 

m . .,Vl.,tl''l~eJ~1UWtl'U'l.leJ'l5'U11°111.f11CJ1 'Wu1::: b '\11~ \911:l.J ~1eJ ~1'lvl1°1ru:::m1:i.1 f111'U bCJ'U1CJn1'Vl'UVI 
V d ~ 0.1 d ~ CV .c::t. ~ .:::t. 6' ~.::::i d O.I .::::i 0 

~'l':i:::u 1 'W'l.leJ @l.ci (®) mei'<il:::b ll'W'Vl'W'l?leJl°l1U1:::n'Uei ban'\111ei'Un?1\911:i.11uf111'Vlm:i.1uqi'llnm'lf11'Vl'WVI 

' cs'.. V1tl''l~eiFY1u1:::n'U'l.leJ'l'U~~'Vl b~'U'VJ'U 'Vl1eiu1i;''Vl L~'W'Vj'W'VI~ n'Vl-rvH1vl1~1'u m~ qi1\911 ~'lh:::miu 
n"ilf11':ib~'W'Vl'Wb~eim':i'l"l1ru'lltlbba:::u1:::neiuu1n"i!Ff1th:::n'U\911:i.1u1:::m~6tlei'lu'U11°111Lbvi'lu':i:::b'V1~1'VICJ \911:i.111CJzjeiu~i;''Vl 
b~'U'Vl'Uvlu~11°11':ibb vi'l'lh::: b '\lll"!b '\11 CJ bb'<['l bi EJ~1 ~'\11 ':i1'U 1VI CJ ei'W 1G'l:i.11 Vil .if m:i.1 ~1ei ~1'l'V111'l~ei ~1u1:::n'U'l.lei'lu'U1m1vl 

q q 

Flru:::m':i:i.1m':i'LI 1CJu1CJn1V1'Wl'I ~'l1:::u 1 'W-U'ei @l.ci (tv) 
q 
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er. W't1uU1?1'J1;)'1.J161 b 'VICJ 
"" 

vi'1ntl'J~nt1tl"il~At11~1t?whli'.Jt'lelm d w11CJ1 t1 @cf 1't1 il'U~t'l"il1n1t1~~61lt1~f11'Jtl'J~f11t'l'J1fl1 
~ b~f1'Vl'Jel'Llni1 (~1'1.J~1'l) ~t1"i11noff el ~nwt11?11:waruru1~1'l bb~1 

'U 'U v QJ 

lrl.1£> ~'ll'U~ m'J b"''U el'J1A 1vi~el 1~1'1.J n 1'J~(?) b~el n"iJ ~~el\l~t'lvh brnt1n1'J1 oif w"' t'l~~fi l?lm CJ1 t1tl'J~ b 'VI f41 

hh.'.ielCJn111elCJ61~ bo 1't1 'llel'l~61Fi1W'"'t?J~"il~ 1m t1\l1t1nel"'11'l~'lVl:Wt'l1?11:waqiqi11t'lm'1'l1~wt.hCJ'l1'U'llel'l1~mCJ1 t1 bo 

1't1 i!'Ufi't'l"il1f11t1~111i'61'ltl1:W~qjqj1 \911:Wbelf1"'1'Jbb'U'UVl1tJ"1 @.@ci 

lrl.Gll ~'ll'U~f11'J b"'t1m1mvi~el 111i'fom'J~ t'l b~el n"il~ ~el'l~ t'lvl1 bb~'U m'J1 oil b vi~ n~ ~fl l?lm ti 1 t1tl'J~ b 'VI fd1 

1iiiieltin111elti61~ cio 1't1 'llel'ltl1mrub Vl~ n~~el'l 1 -il~'lVl:Wt'l1?11:w~qiqi1 '1Jel'l~61Fl1W"'t?J~"il~ 1 oUl t1\l1t1nel"'11'l~'lVl:Wt'l1?11:w 
~qiqi11t'lti?i'l1~vitbti'l1'U'llel'l1~mti1t1 bo 1't1 U'Ufi't'l"il1f11'U~b~61\l'U1:W~qjqj1 \911:Wbelf1"'1'Jbb'U'UVl1tJ"1 @.bo 

t ii I Q, 

r;:;:. Fl1"il1.:lbbfil~f11~"il1Elb.:l'U 

~.@ (G11vi1''1.Jm'J~1\l~bllm1A1~elvitl1CJ) 

f1'J:W'VI1\l Vl611 \!"ii~ ~1CJFl1~1 \l ~el vitl1 CJ '1J el\! \!1'Ubb~61 ~~1 CJ f11'J~b~vl1G11b1"il "ii 1 \l \911:W 'J1fl1 ~ elVltl1 CJ~ 

n1vi'Wt'l 1i!.'W1 'Libb~'ltl1mru'l1mb6'l~'J1A1 'Weln"il1n 1'Wmru~el1tJd 
(@) b~eltl1mru\l1'1.J~vi1b"'~"il"il1'l1 'W?i1'1.J~ bn'Wn111elCJ61~ @btr (Vl~'l1elCJ~~'U~1) bb~bilbn'\.J 

1elti61~ @tfo (Vl~'l1elCJ~1~'1.J) 'llel'ltl1mru'l1'\.J~n1vi'Wt'l 11l t1aqi qi1vi~el 1 rnb~'ltl1mru'l1mrn~'J1m "il~~1CJ1 ~ 

1 t1eJ'm11elCJ61~ cio (bn1~'1.J) 'llel'l'J1A1~elvitl1ti1?11:waqiqi1 

(b) b~eltl1mru'l1t1~vi'1b"'~"il"il1'l1 t16'11t1~bnt1n111elCJ61~ @tfo (Vl~'l1elti~1~'1.J) 'llel'ltl1mru'l1t1 

~n1vit1t'l 11l t161qiqi1vi~el 1 rnb~'ltl1mru'l1t1bb6'l~'J1A1 "il~~1CJ1 Vil t1B1?1'J11elCJ61~ ~Gll (bb tlt'l~'U"'1:w) 'llel\l~1A1~elV1tl1CJ 

\911:W61'qiqi1 

(GTI) b~eltl1:w1ru\l1t1~vi'1 b"'1"il"i11'liielCJ n111elti61~ lrltr (b ~t'l~'U~1) 'llel'ltl1mru'l1t1~n1Vlt1t'l 11l t1 

61qiqi1vi~elb'Ubb~'ltl1:w1ru\l1t1bb6'l~'J1fl1 "il~~1CJb~\911ll'J11"11~elVl'll1CJb'Uatyqi1 bb6'l~"il~~1tJb~:W'llt'lb'llCJbU'UFl1 Overhead 

bb61~ Mobilization G11vi1'1.J'l1'U'J1tJf11'JJt11 'UB\9l'J11elCJ61~ @lrl (~'Ub~t'l) 'llel\l~61~1\l'J~Vl11'ltl~mru'l1t1~\!Vl:W(?)'1Jel\l\l1'U 
'J1CJm'Ji!'U1?11:waruru11t'ltitl'J~mru n'Utl1mru'l1t1~vi'1b"'~"il"i!1'lAru~1m1A1~elV1tl1tim:waruru1 ~'ltl m~~1m~m~:w 

v Q.I 'U QJ QI 

1 Qo <::!ii I ti I _ ~ .d .i::t. .d a iJ I ..:::il.d 
"i11 CJ b\l'U Vl'Jel f1el'U\l1(?)~ (?)'V11 CJ'llel\l f11'N1tl b\l'U \911:W'Vlf1'J:W'V11\!Vl611\l"il~'V'l"il1'Jt\J1\911:W'VI b Vl'U"':W fld'J b 11.J bbl?ln'Jt\J'VI f1'J:W'V11\l 

vim'! -W"il1'Jru1b ~t111tJ1:w1 ru\l1t1~vi'1b"'1"il"i11'll'i''ln~11 m~i1?11t1 bMCJ1oLJel'lnrn1t1~'U~ b vi~el ~ n~\l\!11.J~ b vi~eleltj nm~ 
i'.Jm1 m~'Vl'U ~el f11'J~1tl b~'UFl 1\!11.J~ bb~1 b"'~"il "il1 \lb 'U\l1(?)1'i''l f1~11 ~\ld f1'J:W'Vl1\lVl611\leJ1"il~1 tJ b~'\.J~ b ~:W~'\.J 1 ~ bbn~1'1.J~1\l 
'V'l1el:wn'Un1'~~1CJ b~'LJFi 1\l1'\.J\l1(?),r'\.J61 bb61~nT~'W"i11'Jru111'!1'\.J b(?)el tJ1 'l.Jvi'1nbnru'Vll'i''ln~11vi~el1il bU'\.J(?)G'lti'W'Ll "ii 1t'l CJ 

I ~ ' 

~ 

b(?)(?)'1J1(?)'1Jel\lf1'J:W'V11\lVl611\l 

m:w'Vl1\lvim'l"il~~1ti b~'LJF11~1'l 1 ~bbn~1''1.J~1\l b ll'LJ'J1CJ b~el'\.J m:w b del\l1t1~vi'1 b"'~"il"il1'l b~elm:w'Vl1\l 
~ 

Vl~'HVl~el b ~ 1Vlif 1~ '1J el \l n'a:W'Vl 1\l'VI r;:t1-:J 1~vi 1 f11'J !91 'J1 lil l:leJ'U ~ r;:t \l1'U ~vi 1 b"' ~lil bbG\'1 bb61 ~tJ ~1f1!j11 b U '\.J~ 'V'l el b "ii \9l'J \l \911 :W 

.rr el ri1V1'U(?l bb vi'la qi qi1VJ ntl'J~ m~ m:wV11\lV1ffN"il ~el el nV1i!'l?lel1'mel'l m'J1'1.J:w elrn1'WtT'W 1Vi'l1 bbn ~1'1.J~1\l 
m'J~1CJ b~'W\l1t'l"'t'lV!1CJ"i1~~1CJ 1 ~ bi:lei'l1'\.J~'lV1:W(?)m:waruru11~ bb~1 b"'~"il'Vlntl'J~m'J 'I QJ v 'I 



- (9)0 -

~.Iv 0:iV11'u61'tyty1~btlm11"l1bV1m11ii) 
mii .:JV1a1.:i"il ::~1CJA1~1.:izj.:i11il11iim,.;~af11 b ~ii t'l mi fl"il'Um,.;m m~'U 1 bba::f111.-U~1CJ~.:i'IJ1.:i 

~1CJbb~1 bflCJ~el111"l1bV1m11iib nru.;lbba::n1'Vl'Uflm1~1CJ b~'UbU'U "i\'1m'U ......................... .:i1fl~.:id 
d ~I Q. !Sf Q.I 21 I V .:J VQ,.J V 1 V .::.. cv-=o. 1 V 

'11fl'\11 @b u'U"il 1'Ub.:J'U b'Uelt'l111elCJa:: .............. 'lJel'll"l1"i11.:J bllel~1'\J"i11.:J ~U!J'U~'l1'U.................. 'VI 
v ~ ~ Q)' 

bb'11 b611"il.fl1CJ b 'U ..................... 1'U 
d ~I 0 .:::ii; Q.I v I v d VQ.J v v .:::.. (LIQ. v 

.:J'Jfl'\11 Iv bu'U"i11'U1'Ub.:J 'Uelm11elCJa:: ............ 'llel.:Jl"l1"i11.:J bllel~1'\J"i11.:J1fl'IJ!]'U~.:J1'U ................ 1 'VI 
v ~ ~ Q.I 

bba'J b611"il.fl1CJ b 'U ..................... 'J'U 

................................... °1'1°1 ............................... . 

.:i1~61,f1Vi1CJ btl'U"i!1'U1'Wb~'U1mr~11"' • ., ..i .,., ., 1 ".1"' ... .,. ~ • a:: ................ 'llel.:Jl"l1"i11.:J bllelt:J1'\J"i11.:J fluf1'\J~.:J1'W'Vl.:J'Vlllfl 
V I '\J d.J 

1 Vlbb~1 b61~"il b ~ CJ'U~el CJ mii~ty ty1'Vl~el-if el~ na.:i~ 1-:i b U'W'Vltl'.:i3 el 11 Vi'.:iv\'161m'WVinB 61~1.:i 1 Vi'61:: mfl b~ CJ'U~B CJ 

~- eivi':i1fi1tli''U 

f11tl fo ~ 1ii 61tyty1~ 1-:i bb 'W uVI 1CJbeln6111'\.J 1:: m fl 111"l 1€l ba n'V11B ii n~d 'VI ~B.rr el l'l na.:i~ 1-:i b U'W'Vltl' .:i?l el "i1:: 

~.@) mru~ r:; 1u ~ 1.:J'u°1.:J1'W~ 1u ~ 1-:J 1 u~1.:i'll1.:i1 VI r:l~'WV1°1i'i n'Vl el ~wct.:i bfl CJ tin~ fo el 'W ru 1~"il1n mii 
'U 'U 'I QI 

'\111.:J'\lla'J.:J"il::n1'\ll'UflA1'l.l1'uli11'Vl'~\Jm1~1~'Ul1i'~n~T'JbU'U-;J'1'U1'U~flCJ'1:: ___ @.~--.'lJfl'l1.:Jb~'U'lJB'l.:J1'U~WU1'1,r'U 

~.Iv mru~~1'u~1.:iu5u~~m1'tyty1~1.:inB611°1.:i 'Welnb 'Vliiel"i11n-rrB ~.@) "il::n1'Vl'Wf1A1'1J1'u b U'W11CJl'Wb U'W 

-;,\'1mm~'WmCJ~11m)m11°BCJa:: ___ Q,~«---- 'lJB.:J111"l1.:J1'W~1.:i 

@o. m':ii''Utl':i::n'Wfl11:u"ll1':ifl'Un'V'l~e:i.:i 
' 

~'ll'U::m1th::mfl111"l1~ban'V11e:iilnG1'zj.:i 11ilv\'161'run 11~1.:i mii bb uu~.:i1::u 1 'W.rrB (9).Ql V1~e:i.rrel~na.:i~1.:i b U'W \I vg~ 'I 

Vltl'.:i?IB bb~1 bb~ mru "il::~e:i.:i1'u'IJ1::n'Um1:u'IJ'11flum"del.:i'llel.:J.:J1'W~1.:i~ bnfl<ff 'WmCJ1 m::mma1 1ilifoCJn-)1 kl \J 
'I --------

.:-_______ b~el'U tl'u i;i' fl"i11 n-1'W~ m:U'\111'1'\11'11.:J 1~w'Ullel'U.:J1'W bfl CJ ~e:i.:i ~'U~fl m161le:iii bb"lfll bbm 'lJ 1'Vl1-fi'n111~~~.:J b~ll .fl 1CJ 1 'W 

®-ct: i''W tl'ui;)fl"i11n1''Wm~-rubb~.:il"l11ii'll11~um"de:i.:i -- ------ '\ 

I JC:lt. I ii 

G)G). n1':i1il1Elb.:'l'Wt=l1.:'l'Vi'W1 

~~'W.rre:i b61'We:iii~'Vlfib61'Wel'lle:i1u b~'W~1.:iV1u11 'WeJ'~111il bn'W1e:iCJ'1:: ___ ®~- _ 'lJe:i.:i111"l11°11~1.:i~.:iV1iifl bb~~.:id 
"i1:: ~e:i .:ici.:iii el'U VI~ nu 1:: n'W b~'W ci1.:i'VIU 1 b U'W~'W uU m1~u 1 '11 'Vl CJ 'VI ~e:i '\llU.:J ?l el ~1tl 1:: n'U'\11 ~e:i '\llU .:i?l e:i rf 1'1J1:: n'W .. 
~ban'\111e:iilnG1''lJe:i.:iu'W11"l111 'Uu1::b'Vll31miibbuu~.:i1::ti1 'W-ife:i @.cs:'. (bll) 1 Vi'bbnmii'V11.:iV1m.:ine:i'Wm11ub~'Wci1.:iV1u1i!'W 

' 
@kl. m':i~m~'Wtl':i::n'l.J~a.:i1'1.J 

1'Wm1~1m~'W1Vi'bbn~1'u~1.:ibb~'1::.:i1fl ~i1~1.:i"il::~m~'W"il1m'W1'e:iCJa:: @o 'lle:i.:ib~'W~~el.:i~1CJ1m1fli!'W 
" " b~mu'W·1.h::n'Wt:.1a.:i1'W 1'Wmru~b1'W'IJ1::n'Wt:.1a.:i1'W"il::~e:i.:i11n~nH~.:i~'W1il~1n11 b b~e:i'W (~1V11'uaruru1~bllm1l"l1~e:i " ~ ~ 

'\/Ith CJ) V1~e:i"il1m'W __________ .:-______________ .. u1'\11 (!i11V11u G1 t1:1 ty1~ b u'W 111°11 b V1ii111ii) 

~1u ~1.:iii ~'Vl tl~"il ::'lJ e:i b1'W'IJ1:: n'Wt:.1a.:i1'W ~'W bfl CJ e4'1u ~1.:J"il:: ~ e:i.:i11.:iV1tl'.:i ?le:i ~ 1'\.J1::n'W'lJe:i.:iu'W1l"l11 zj.:ie:i e:i n 
" " 

bflCJu'W1l"l1w1CJ1 'Wtl1::b '\11131 m11.:i H~e:ir:Ji1~1.:ib ~m U'W'Vl~n'IJ1::nmb'Vl'Wfi1lil 
" ,, ' 

er11~1.:i"il::~m1'W'IJ1~n'Wt:.1a.:i1'W bba::/'V!~e:i V1tl'.:i?le:il°\'1'\.J1::n'W'lle:i.:i'Bmm1~.:inciT:i ~1ii1111"lwu.:i1Vi'bbn 
" 

r:Jfu~1wi1'e:iiinumT'ii1CJb~'W.:i1fl61~Vl1CJ 
" ' 

@m. ile:ia.:i1'Wi!l'Vltl'WnTa~'Wilma'Wmba::~'W61 ,, ., 
..::::., I V O Q..o' 21 Q.J d,,2.1 ..::::., LJ 

@)Ql.(9) b.:J'Ul"l1"i11.:J611'\111'U.:J1'W"i11.:Jl"l1.:J'W flm"i11nb.:imu 1~mru _____ ~-~-~----------------------------

b~'W Q"i11 n _______ _-: _________________ _/b~'U'1l1 CJ b VI~ fl"il 1 n ___________ : ______________ . 

m1a.:it11ii1'UG1ruru1"il:: m~vh 1~ ~e:i b~e:i n1iJ'Vl 1.:JV1'11.:i1~1u e:i'U:W'~ b~'U f11n fl 611'1.:i"i11n 
~ ~ ' ., 

.:iu'IJ1::m ruth ~"ii 1tl_ _ -~~ iu __________ _/b~'U Q"il 1 n _______________ : _____________ /b~'U'll1 CJ b VI~ fl"i11 n __________ : ____________ bb~1 b vlTU'U 
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{9)bll.~ &ei miivi1.:iV1~1.:i1~~ l?lbaeifl~~'WoiJm'1'Wm1CJ11?l 1 VI btl'W~~u~1.:i bbm~1~ ~ fl~.:i~1.:i~1iifl11 
" " tl1~fl1\?l11A1€l b~ flV11eJil fl~ bba1 t11~~'U~1.:J"il~~ei.:i?i'.:iV11eii11~.:J'IJ ei.:im b ~eJ.:J1'U~1.:J~.:Jfl ci11b-if1m"il1fl M1.:Jtl1~ b Vll"l bb~ ~ 

" 'l.leJ.:JtT'U~ei.:ii11b-U'1ii1 bl?l CJVJ 1.:i b1ei 1 'W b?i''Wvi1.:i~:W b1ei 1 vi CJ b~'Weitj bb~~a1ii 11f! 1 Vfu'1fl11~'U'l.l'W1~ ~1ii~~~ii'U ~111m1 
m~Vl11.:!Ail'U1Ai!tl1~ fl11"1 n1'Vl'U l?l ~~'UoUeJ bG'l'Uelzj.:J b lJ'U~-r'U~ 1.:J"il~ ~eJ.:Jtl~U~ ~1il fl!)'Vl"1CJl1~1 CJ fl116'i.:J bi:i'1il fl11 ,, 
~1W'IJCJ'W11 ~.:i-U 

(<9l) bb~.:Jfl11i.:iV1'ieii11~.:i'l.lei.:i~.:iflci11b-U'1m"il1flM1.:itl1~bVJl"1Meimm~1vl1 .fl1CJ1'W m1 i''W 

tl'u~.:i bbMi''W~ ~1u~1.:ii.:iV11eioSei'l.lei.:J"il1 flM1.:i·1.h~ b vil"l b 1'WbbM b tl'U'l.leJ.:J~~~ii'W~111m1m~vi11.:i AiJ'W1Aiitl1~ml"1CJfl b 1'W 
" "' 

1Vfm1vifl11?lm'iei~'W 1~ 
q 

(~) ~ l?l fl 111 Vf~.:i'l.lei .:i~.:i flci11u11vi fl bl?l m1ei 1 vi CJ 'Vl1m1ei~:W ~VITI boU'Wb~ CJ1 nu b1ei 1viCJ"il1fl 
q 

M1.:itlw b vil"lmti'.:itlw bVJl"11 vi CJ b 1'W bbM"il~ 1~~'Uei'Wru1 ~"il1fl mm~1vl1 1 Vfu11vifl~.:J'l.lei.:ii!'U bl?l m'iei~'W~i'.11.Ub'iei 1 vi CJ q., q 
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b6'1~"ilb~CJ'U1elCJf011'Uf1'1'W\'11itbb'U'Ubb'1~G1qiqi1VJfl'lh~fl111~~1CJ1~ ®~ % 

11it ®00 % 

~. ~1u~1~"il~\'lel~~~vi1 ~~'V11 bb'1~~~~~u1mf01~el~VlmCJ bb'1~G1qiqi1ru"iJ11"iJ1-&11"1111mitm\'11~1'W 
fl 1it'VI 1~vii;i1 ~ bb'1~\'l1it bb 'l..11'VI1~tJ ~tr~ fl 11~ t?1 ~~ bfl ~el ~viii 1 CJ bb'1~G1qiqi1ru6'f 1vi 1u fl 11~ t?1 "llel ii (1 'l.J 'W bb'1~~1'1..1 
f,'fT011rutJ1.n f01'llel~611m1'l!m1bb'1~-r~1f,'f1V1n"il zj~f01ru~m1ii m1uel~n'Welu~.n CJ bb vl~'ll1~n1vi'Wt?l11b ~el 1 ~m1ii"1~~1 fl 

~ ~ ' 
bb'1~f0111iitJi;ielt?l.ii'CJ~elfl11G1qi "il1'll el~ CJ1'1..1~1Vl'W~ bb'1 ~ l°lm~m vh 1'Wu1b1 ru ~1'1..1nelf,'f1'1~ 

~11~1~m"il 1 ~~1'u~1~ b ~itb~itm1~~~~u1 ml°l~el~VlmCJ bb'1~G1ruru1ru"il11"il1'Welfl b vi-Llel"il1fl~ rhvi'W~ 11 
\J 'l\J q,t q,t 

1 'Wm\'11~1'1.Jvt~el bb m'Vl1~tJ~u~~fl~1111l m111"1bb1fl b~m ~'l..li1"il~'V111 ~bnt?11"111iitJi;iel~.ii' CJ~~~'W 
I V .C:::.. d..::::rl .C:::.. I I 0 .C:::.. I V VQJ V V QJ O 

fl11flelf,'f 11~f,'f~~1'W'IJ';ib 1W'Vlitf,'f ~~1'Wb~itelCJ flel'W"il~t?11 b 'W'W fl11fl elf,'{11~ f;.J1'\J"il1~\'lel~"il~'V11f,'f ~~1'W 
~ ~ 

b~CJ~Vl~el'Vl1~b~CJ~mitbb'U'Ub'1'll~ S~/ o~-® zj~mm1(11'utl1vitl'flm1VJfl'llel~CJ1'1..1~1'Vl'W~'ll'W1~ H®o-~~ 1~ 'Vl~el 
\'11it~ ~11~1~ n1vi'W~ mitf0111ii"il1 b tl'W ~1elit~~ \'lel~m1"iJf,'f elu~ bbi;iti11~1'fl~11 ~el~1'W£,'{.fl1~ ~ bb ~~ bb 1~ bb!;l ~ui;i el~.n CJ 

'U 'U , 'U 

\'1'1elm~CJ~nmm'1!~1'1.Jel~ 

f,'{~~1'1..1 b~i1611'1.J~ b ll'W 1~ vi~elr:l1'1.J~ bum vi~fl ~-ru~1~"iJ~\'lel~~t?lm1~elelelfl'l11r:l~iielu 1 ~nub ~1vi.W1~ 
~ 

'llel~~11~1~ ru ~zj~~11~1~"il~1~bb~~1~'V111u m1~el\'lelilel f,'f~~1'1.Jzj~bll'W1~\'1'1el~ 1m'1!15~t?lbf,'f1bf,'fitm~tii'u~'W f11 
~ ~ 

b u'W 1~ ~el fl el 'W fl~ \'11~(1el'W611'1.J~ bu 'W 1~ el el fl ?f 1vi 1'uci1'W ~bu 'W fl el'W fl~ \'l'll el~ 6'I ~ ~1'1..1 b~ii~ ~'Viii (?l~m '11611'1.J tJ1~ fl el u 

bf011~f,'f11~ 1 viil ~1'u~1~\'lel~~~m1~elelelfl 1 ~b U'l.Jf,'fittJ~'llel~~1u~1~ 
~ ~ 

f,'{~~1'1..1 b ~CJ~ vi~el'Vl1~b ~CJ~zj~~1u~1~~~f,'f11~~'W ~1'u~1~ b U'W~1CJ~elelelflb U'W"1itu~'llel~ ~1u~1~ 1 'W 
~ ~ ~ 

b~el 1~'V11m1f,'f11~~~nelf,'f11~\'11ittJ1~ml'ldbf,'f~"il bll~m1"il11"il11~ bb~1 

ci. ~1'l..l11CJtlbll'W~1'W\'11mutJ1~mruu ......... ~~~-------····- fl1it'Vl1~vim~"il~1'u'V11G1qiqi1~fl'W''WeJl~ 
~el b~el 1~1'uel'W~~~utJ1~mrubb'1~b~'WtJ1~1il1~1t?l Vl~el 1~foel'W~~"il1flf01ru~1~it'W\'1TI ~'V11G1qiqi11~ 

' ' ~ 



------------------------------------------------------------------------------------------------------------------· 
(9)(9),Q1 

------------------------------------------------------------------------------------------------------------------· 

1 'LI fl'HU~ ~ e:J\I~ ~vnci'TU f1\11'ULLi;'I~~~ ni1A'n'J ~fo~1\l"il~ ~e:J\l~~vn 1 Vf LLi;;'1L?f1"i1Jl1tl 1 'LI ~ct i''U .,, 

tl''U ~\I LL~i''U i;'l\l'U1l.I 1m1qiqi1 LLi;'! ~"ii~~ e:J\I~ ~ 1 Vf ii1 '\"Jvh bLi;'I ~ bL?f..:J?f 11..:J l"li;'I e:J ~ "il'Utl1 ~Ubfll"l'U~fo A "11l.I ATrnri mru e:i-d..:i 

?fm'U~~"il~rie:i?t-r1..:i'Vl1e:i~~'Vl1ii11tl'm1'U LLi;i~~~ni1A111"il~~e:i..:i1~-rum1iiLii'LI'lle:J'U"il1fl ~11~1..:irie:i'U .,, 
er-ru~1..:iii'VlU1~~~'Vl11t:ltJ'U~tlAeJ'V'l'll'U1~LA~e:J\ltJ'U"11l.h'.fe:itifl11 ®,~oo 6/i.6/i. ~lJ?ffl1'V'l1.u..:i1'U1~~ b~tl 
" 

L llmt:lti'U l"lb 'Vlil'Vl~e:J"il~'Vl~L Uti'Um LLi;;'11il Ln'U C9l tJ 1~ m!ufi..:ii''UL~iivi'1..:i1'U mii~qiqi1 "'11m'U ___ : ____ A'U 'V'l-re:iii'V'ltl'n..:i1'U 

oU'IJ 1 V!ii11'Vl-r'U L~1'V!U1~'lle:J\lfl'Jl.l'\111\l'Vli;'l1\I 1 'Ufl11A1'UAl.l\11'U~1\I L 'Vll.11 rie:i?t-r1..:i'Vl1e:J?f ~'V'l1'U"11l.l~ru ru1 ~\I bL~i''U L~l.l\11'U 
' v v 

"ilmLi;;'1L?t1"il 1~t1er-ru~1..:iLu'Uere:ie:inioh1-tl~1m~t11nutl1lY'UL~m'V'l~..:i tl1lY'U'Vlcie:i~'U iohe:i~1'Vlci f11'1ie:iii 1°11~1..:i LLi;'I~ .,, .,, 
f11ci1..:i L 1i;'l1'lle:l\l'V'ltl' fl\11'UoLJ'U~\l ____________ : ____________ A'U bLi;'I~ ~-r'U~1\I~ e:i..:i-ru ~ ~ 'lle:J'U1 'LI mru~ Lfl~A11l.I b~tl'Vl1 tJ 'Vl~e:J 
e:J"u~b 'Vll"leJ'Ubn~~'U"il1nm11off1t1t1'LI~l'i'..:inci11 1il11A11ii b~t1'Vl1mT'LI "ii~ Lfi~~'Unu b~1'Vl-Ll1~'lle:i..:i mii'V11..:i'V!i;i1..:i 'Vl1e:imii 
' ' 

'\111\l'Vli;'l'J\I LLi;'l~L~e:itJ1~ btJ'lltl'lJe:J\l'\111\111'llfl11 1911l.ltl'ti'V!tl'..:i~e:iii11tl'n..:i1'ULi;'!'lJ15fl11Aru~-r:oii'Ul"l~ ~ ?11 .o®oGl1N®C9l® i;'l\I ... 
l'U~ C9l~ fl'Jfl~1fll.I ®ct®'111 fl'Jl.l'\111\l'Vli;'l'J\16'1\l'J'U~'\ll~"il~LLm'llL~l.IL~l.IL~e:J'U1'll'Vl1e:J~1\l~qiqi11911iJ~Lii'U?fl.IA11 

C9l®. L U'U'V!U1~'lle:J\I er-ru~1\l"il~~e:J\l'lle:J ~11tli;'I ~ L~ tl~ LLi;'l~l9111"il?f e:J'U?f fl1'V'loiJe:i L Vl"il"il~\l'lle:J\l?f tn'U~~ ~e:J\lvl1\11'U .,, .,, 

be:i..:irie:i'Llm1~'U6lle:i.:itl1~m~11m 

(9)Q1. m1tJ-rm1f!11°11..:i1'Urie:i?t-r1.:i 

m1tJ-rm1 f111°11.:i1'Urie:i?t-r1..:i1911ii?f "11m1tlfo11A1l'i'.:i1~u 1 'Uoif e:i C9l.ct "il~tl1m 1 m 'LI mru~f11.:i1'Urie:i?t-r1..:i .,, ' ' ,, ... "" ,,. 
"1~"1\l'Vl1eJ b 'V'll.l'll'U 

(9). fl11'lleJ L~'UL ~iif11..:i1'Uriei?t~1..:i 1911ii ~qi qi1 LL uutJ-ru11A11~d L U'U'VlU1~'lleJ\l~-ru~1..:i~ "il~~e:i..:i L~ ti n~e:i.:i 
f11tl 1 'Url1'Vl'U~ ~o l'U tl''U~\I LL~i''U~er-ru~1.:i 1~?i\ll.leJ'U\11'U\11~6'l~Vl1tJ 'Vl1fl~'Url1'Vl'U~d1 tJ bLi;;''J er-ru~1\I 1iJiJ~'V15~"il~ .,, ' .,, 
L~tin-re:i.:iL~'UL~l.IA1\11'UneJ?f-r1\l"il1fler11~1..:i1~~fl~e:J1tJ LLi;'l~mru~er11~1..:i "il~~e:J\IL~tlflL~'U~'U"il1fl er-ru~1\I 1Vfer11~1..:i 

'U 'U 'U 'U 

~Lll'Ul°l61ruru1~uL~t1m~'U~'U"il1ner-ru~1..:i1t?w L 11 'Vl1e:i 1V!~nf11.:i1'U'llei.:i..:i1~~ei1 tJ 'Vl1ei 1 V!~m~'U"i11fl'Vl~ntl1~n'U61qiqi1 
\I QI QI 'U 

b. fl11~"il11W1A1'U1 ru L~'U L ~l.l'Vl1e:J"1~ LL"1~ fl11~1 tJ L~'U L ~l.l'Vl1e:i L~ tlfl L~'U~'U"il1fl ~-r'U~1\I mii L~e:J'U 1 'll'lle:J\I 

61qi qi 1 LL uutlfo11A11~ ~ e:i..:i 1~-ru m1 m1"il ?f e:J'U LL"1 ~ L ii'LI'lle:J'U"i11flii11tl' n.:iutl 1~m ru LL"1~ 1 VI~ ein 11~"i111ru 1'll e:i..:iii11tl'n 
.: ',, 

.:iu·1.h~mruLiJ'UVJ~'U?f~ 
' 



6'11>11nTri.H'un1"11 (6'11>111"11 K) '1~~ei\lfl\1~~1~~u~riTV1'W~ 1ibtJ1mb~1b6'11'1mJ.J~nTV!'W~11l 'W~ruru1 'Vl1ei 
'U 'U QI u 

mc.i1m~CJ~b1i;:i1~mJ.Jtlii''llcmrneinhJ 1~c.i'1~1-U'6'11>11'lleJ\l'Vl1\111'llm1~1~1~u11ltJoifei @.ct 

p 

p 

PO 

K 

= 

= 

'IJ ' 

(PO) x (K) 

111"111°11\11'U 1'ieJV1tl1c.i'Vl1ei111"111°11\11m ll'W\11 ~~'1~~ ei\I ~ 1c.i 1 ~ ~fo~1" 
'IJ 

111"111°11\11'U 1'leiV1tl1c.i~~1'u~1\ltl1~J.Ji;:i 1~ V11m11"111°11~1\l\11'Wb U'W\11~ 
'IJ 'IJ 

zj"1~LJ11l 'U~GJGJ1bb~1bbl'lmru . . 
ESCALATION FACTOR 'i/i~n~1c.i ct% bifo~ei\lb'WJ.Jl°l1\11'WV11eJ . . 
mm'WJ.J ct% bilei~ei\lb1c.inl"l1\11'U~'W 

d 
'Vl111~'VI @ .:11'Ufl1fl11 

\11'1.JeJ1fl1~ V1mc.it;1\11'11mf111 b-tl'W ~v11m1 b'lb1CJ'W b'lvm1u1i;:i 'V!ei~n 'ili~n V1eitl1~'llJ.J 
' 

e:i~'1'U'Vl1 ~m'UbGlic.iJ.J 6'11~11c.itl1 b\lmV111 fli;r\116'1~ 11\l\11'U ~1 bll'U~'U bbi;:i~t~V1mc.i1"111m1J.Jf;1\I 
' 

(9).(9) 1vh~1 bbi;:i~mf111m1'1uf;1"6'11mJ.J'W"6'1V1tl1c.i bbl'l1~h1J.Jf;1\IV1ilmb tJi;:i" bbi;:i~1~uu 1v-lvhmc.i1'Wu~b1ru 

@.~ tl1~tl1'llei\lmf111m1'1uf;1\lvleJ bJ.JtJ"6'1V1tl1c.i bb~hl11J.Jt;1\11~uutl1~tl1mc.i 1'Wu~b1ru 

@.m 1~uuvleiV11m~uu6'11c.i~1\I 1 ~~~V11eie:l\lei~"l'Uci1'W'lleJ\lmrn1 b-tl'W vlBtl1umml"l vlein1'll 

6'11CJ 1 v-l-W1~1V11''Ubfl~eJ\ltl1'umml"l 6'11mfo-W1 .,i;:i., 
" " 0 "' 0 @.ct 'Vl1\11~u1CJ'W1'lleJ\lmf111'1'Wtl\l'Vl1\11~u1c.itJ1mc.itJein 

@.ct ci1tJtl1~neJu~"6'1bU'U~1V11'um1"111 mvn~ci1'U~~1i11l'umf1111~c.i~ei\16'1-r1\IV11eitl1~neJu 'l"l-reiJ.Jnum1 

neJ6'1-r1\leJ1f111 bb~1~11J.Jf;1\I bfl~eJ\I~ n1'Vl1mfl~eJ\lileini;:i~'l11mtl1~ neJ'UVl1ei ~~~\I b -tl'U ~v-lvi' bfl~eJ\lfleJJ.J'W1 bl>leJ1 

bfl~eJ\IG'futl1 bfl~eJ\ltl1umml"l ~~i;:iJ.J .,i;:i., 
'IJ 

1-U~l>l~ K = a.mer + o.G>li'. It/lo + o.G>o Ct/Co + a.etc Mt/Mo + o.G>o St/So 



- ®b -

£\. ~ .:::. Q.I .:::. 21 .:::.. .J Q.I .::::i.. 

ID.CO> .:11'1J~'IJ Vlilltlti.:i f11'~'ll~Wl'Ll f111~f1~'l.J f111'U~eJ~~'l.J f111'lJ~Vl'Ll1~'l.J f111bf1'1tl'U~eJ~~'l.J f111'll~ -
' ' ' 

m.1u~er~bbll'Ll b~e:i'Ll fl'1e:i.:i ~'Llfl'1e:i.:i ~'Ll~'l.Jtl1 ~'Ll'Vl1.:i zj.:i~e:i.:i1offbA~e:i.:i~m bA~e:i.:iiie:inm.J~u~ 

G11V1fom111ii~'Ll 1 Vf'Vlm tJA11iii1.:i m111ii~'Ll'Vl~eJ'VI 11 tJVl~e:i16'1~~'Ll ~ii m1A1uAii A w6'1iiu~'lJe:i.:i16'1~ 
J'l.J "] bb'1~ii-ile:i ri1Vl'Ll~1Tif111t11J 11ii~.:iiim1u~er~ bb ll'Ll b~tl 1 off bl°l~eJ.:i~m bl°l~eJ.:i~e:ini;:i b vle:i 1 m~ii~~1~1'l.J~11J~ ri1Vl'U~ 
Hb'1i'Llb~tJ1nunwne:i6'1~1.:iti'Ll'LlV11e:ib~e:i'Ll'l.!'1'1.J1~'Vl1'Ll 

~.:id1Vf11iii1.:i.:i1'l.JtJ1~b.fl'VI EMBANKMENT, EXCAVATION , SUBBASE , SELECTED ,MATERIAL, 

UNTREATED BASE bb'1~ SHOULDER 

1ifa1i;i1 K = a.mo + o.G>o It/lo + o.CS:o Et/Eo + o.IDo Ft/Fo 
'U 

ID.ID .:i1'1J~'lJb~£1.:i VlmtJi1.:i .:i1'U~'Ll'll'U1~ 1 V1qjt11m b1tJ.:inm ll'Ll-&'Ll1 Vf b'iJm~b UtJ'U "il'Ub~m1i1V1'U1~~e:i.:im1 
'b~tJ 1'Ll'1ie:i.:i,.:h.:i1_~w:h.:i~'Ll 1 Vlqj "il~bb'1li1~1 tJ~'W~eJtJ V1~e:im1~'ll'Ll1~~1.:i "] bb'1~'Vl11tJ 1 VI b~ii'1le:i.:i11.:iiim1muf.)1lf.)W6'1iiu~ 
'lle:i.:i16'1~bb'1~ii-ile:iri1V1'W~1fitJ~u~1~tJ 1 off bA~ei.:i~m bA~ei.:iiiein~ Vl~8bb1.:iA'Ll bb~~ 1 VfV1i11tJm1ii11iifi.:i.:i1'Ll~'l.J~.:i nw~'Ll 
b1tJ.:i tJ1 bb 'tJ1 Vl~eJ.:i1'l.J~'Ll 1 V!qj~ii~ f1~W~l°la1 tll°l~.:in'W b ~ eJUeJ.:i tl'l.J f111tl~ b '111~~.:i 'Vl'11 tl'lleJ.:i'11 ~ ~~.:i bb'1 ~Vf e:i.:i~1tl1 

1ifati;i1 K = o.CS:o + o.IDo It/lo + o.!Do Mt/Mo + o.IDo Ft/Fo 
'U 

ID.m .:i1mlil1~1~bU~~'IJ VlilltJfi.:i .:i1'Wb"i11~1~bu~~'t.1~1b'Li 1~tJ~'Vl1.:i'll'LltJ1tJ 1tJ - n~u tJ1~mw 
1ilbn'W ® n1mii~1 tJmi'm1'Wb"il1~1~bu~e:i 1ii.:iAzj.:i~e:i.:i1'li'b'VIAiiA~'Wm ' ~ 

1-if~i;J'j K = o.CS:ct'. + o.G>ct'. It/lo + o.G>o Mt/Mo + o.l!':lo Et/Eo + o.G>o Ft/Fo 

m.G>.:!1'1JN1'Vl1.:! PRIME COAT, TACK COAT, SEAL COAT 

1.ffati;i'j K = a.mo + o.CS:o At/Ao+ o.IDo Et/Eo + o.G>o Ft/Fo 
'U 

m.ID.:!1'1JN1'V11.:! SURFACE TREATMENT, SLURRY SEAL 

1.fiai;i'j K = a.mo + o.G>o Mt/Mo+ a.mo At/Ao+ o.IDo Et/Eo + o.G>o Ft/Fo 
'U 

m.m .:!1'1JN1'Vl1.:! ASP HAL TIC CONCRETE , PENETRATION MACADAM 

1.fiai;i'j K = a.mo + o.G>o Mt/Mo+ o.CS:o At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 
'U 

m.cs: .:i1'1JN 1f;l'IJ'IJ fleJ'IJn~i;i ba~a.i b Vl~n Vl1l1tJ fi.:i ~h ti'l.J'Llfl'El'W n 1~~1 off b6'11m VI~ n zj .:itJ1~ n e:iu ~'JtJ ~~ bbm.:i 

b'Vl~m!i1'UVl~eJ~~bbm.:ii;:i1~b'Vl~f1f)a1b~eJ1J~~ (WELDED STEEL WIRE FABRIC) b'Vl~f)b~eJtl (DOWEL BAR) b'Vl~f)~~ 
(DEFORMED TIE BAR) bb'1~1eltJl'!e:i\9l1.:i"] (JOINT) ~.:id1Vf'Vl1l1tJl°l111J111Jfi.:ibb~'U~'UfOleJ'Uf11~b6'11m'Vl~n'U1b1Wl°leJ 
6'f~'VIJ1'W (RC. BRIDGE APPROACH) ~'JtJ 



- ~ml -

14fa~':i K = o. mo + o.G>o It/lo + o.m& Ct/Co + o.G>o Mt/Mo + o.G>& St/So 
'UI t .c::I ~ A I Q.f di I ..::ii .c::i.. c:.: 0 Q.J 

m.& .:i1'1J'Vlv':i::u11:.1'1J1flv'Um~ ba':i"b 'Vlamba::.:i1'1J'Uv'V'ln Vllni:J'1.:J 'Vlfll"lfl'U m\91 bG'l':ilJ b Vl'1 f16'11Vl':i'l.NTt.m:'U11:J 

tl1 {PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:i1m1.:i1~'U11:Jtl11"lfl'Uf1~\9lbG'l1l.lbVl~f1 .:J1'U\111\Ylflfl'Uf1~\9l 
.c:::i. C:.: ~ .Q. ~ I Q.J .::ii..::::.. ~ d .C:::. C:.:d 

bG'l':ilJ b Vl'1 m1.:i':i~'U1 i:J'U1 bb'1~mb1 rum \11 l"lfl G'f ~m'U ':i1l.l'Vl.:J.:J1'U'U fl'V'l n l"l fl'Um \9l bG'l':il.I b Vl'1 n bb'1~.:J1'U l"l fl'Um \9l bG'l':ilJ b Vl'1 nfl'U 

~ii1tlbb'U'Ubb'1~~n~ru~.:J1'Ul"li;r11:Jl"l~.:Jtl'U b'li'U .:J1'U'lifl~f1 (MAN HOLD) vtfl~fll:J6'l11:J b 'Vl':il"i''V'lvi vtfl~fll:JG'f11:J 1'Yl~1 bU'Ul91'U 
'IJ 

K = o.m& + 0.1£10 It/lo + o.G>& Ct/Co + o.G>& Mt/Mo + o.G>& St/So 

m.b .:11'1J bfl ':i .:ia ~1.:1 fl el'IJ n 'i~ La~" b 'VI a nLb a ::.:J1'1J b ~ el'IJ tl'IJ ~ ~ .:! VI lJ 11:! f;i .:J G'f ~'V'l 1'U fl fl'U f1 ~ \9l bG'l1lJ b VI~ f1 

bl"l':i.:JG'f1'1.:i~1'U':i1f11"lfl'Uf1~\9lbG'l1l.lbVl~f11"lflG'l~'V'l1'U (R.C. BEARING UNIT) vtmVl~l:JlJl"lfl'Uf1~\9lbG'l1mVl~f1 (R.C. BOX .... 
CULVERT) Vlfltl.:Jtl11m.:iG'f~1.:Jl"lfl'Uf1~(9l bG'l1lJ b Vl~f1 b zjel'Utl'U\9l~.:Jl"lfl'Uf1~(9l bG'l1mVl~f1 vt1b Vii:J'Ub1fll"lfl'U f1~(9l bG'l1mVl~f1 

K = o.mo + o.G>o It/lo + o.G>& Ct/Co + 0.1£10 Mt/Mo + o.1£1& St/So 

m.m1 .:i1'1J bfl':i.:ia~1.:ib 'Vian V1m1:.1fi.:i G'f~'V'l1'Ub V1~n6°11V11''Ul"l'Ub~'LI-if 1ll'1'U'U bl"l':i.:i bV1~n6°11V11''U ~\Yl~.:iu11:J"il':i1"il':i 
'll'Ll\Ylbb'll1tJG'f.:i bG'l11 'Vl~1bb ':i.:JG'f.:J bG'l11'Vli:J b611 b 'Vl':i~l'!tl V11fl.:i1'U 1m.:ib V1~fl~'W~iii;rn~ru~l"li;t11:.1A~.:iti''U bb~1il':i1l.lfi.:i 

'IJ 'IJ ' 

.:J1'U~\Yl~.:JbG'l1 bl"l':i.:Jb Vl~flG'f11:J~.:J'llfl.:Jfl1':i 1 'Vl~1~11:Jt:J~\9l bb vl.:itl':i~ b '1'11'11 'VII:! 

14la~':i K = o.1£1& + o.G>o It/lo + o.o& Ct/Co + 0.1£10 Mt/Mo + o.li:'o St/So .., 

V1"1\Ylvl ti:' .:i1'1J"!fatl':i::'V11'1J 

ti:'.& .:i1'1Jflv'Un'i~11i'l1mV1amLa::flei'Un'i~fl1\9lflaei.:i V1m1:.1fi.:i .:i1'Ul"lfl'Ufl~\9lLG'f1mV1~n~~n~1'U 'llfl.:J 

b VI~ f1flfl f1l.11bbl:Jf1fl1'U1W~1.:JVl1 f1'llfl.:!.:!1'U~11:J 'Vl1.:J':i~'U11:Jtl1i;t'U Vl~flfl11"l1':i'll'1U':i~'Vl1'UU':i ~f1€J'U'llfl.:J b zjfl'U ~.:iii~qiqi1 ,, 
bbi:J n~11:.1 bu'V'l1~.:i1'U l"l fl'U n~ \9l tK.:in~11 b vl1u'LI 

1-ifa~':i K = o.li:'o + o.G>& It/lo + o.1£1& Ct/Co + o.l§lo Mt/Mo .., 



Q.I .cl. d 0 doi i/G.I Q.I Q.I '1 ii Q.I 0 3 ,.. ~ cf 

fl'll'ln1Fl1'VIFl1'U1N~1:1.!ij~1'VI L'lln1.lflQJQJ1tb'U'IJ'l.b'lfi1Fl1 Lfl lilfl'V11"ll'IJJ.f!Eln'a~'Vl11.:i'V'l1N'llfl 

K = ESCALATION FACTOR 

it = ~'llil-a1F11~'1.J~tnF1it1ltl"llei.:it1-a~b'VIA 1'Wb~ei'Wvia.:i.:11'Wbb~a~.:11" 
lo = ~"Uil-a1F11~'1.J~lnF1it11 tl"llei.:itl-a~b 'VIA L 'Wb~eJ'Wvibtlfl6!1eJ.:!tl-a~mfl':i1Fl1 
ct = ~"Uil-a1F1161ib:1.1'WIPi L'Wb~ei'Wvia.:i.:11'Wbb~a~.:11" 
Co = ~"Uil-a1m6lib:i.!'WIPi L'Wb~ei'Wvibtlfl6!1eJ.:!tl-a~n1fl-a1F11 
Mt = ~"Uil-a1F111'a~neia~1.:i <'t1i-a1:1.1bV1amba~61ib:1.1'W!Pi) 1'Wb~ei'Wvia.:i.:11'Wbb~a~.:11" 
Mo = ~"Uil-a1F111'a~neia~1.:i <'ta.inmV1amba~61ib:1.1'WIPi)1'Wb~ei'WviLtlfl6!1ei.:itl-a~n1fl-a1F11 
st = ~"Uil-a1F11bV1an 1'Wb~ei'Wvia.:i.:11'Ubb~a~.:11" 
so = ~"Uil-a1mLV1an L'Wb~eiuvlbtlfl6!1ei.:it1-a~m~-a1F11 
Gt = ~"Uil-a1F11bV1ambNub'iEJ'Uvie..ia~1ut1-a~b'VIA 1ub~ei'Wvia.:i.:11ubb~a~.:11~ 
Go = ~"Uil-a1-a1 bbNUb 'Vlam'iEJ'Uvie..ia~ 1 'Wtl-a~b 'VIA 1'Wb~ei'Wvibu~6!1ei.:it1-a~n1~-a1F11 
At ~"Uil-a1F11bbeiaVJavl L'Wb~ei'Wvla.:i.:11'Wbb~a~.:11~ 
Ao = ~"Uil-a1F11bbeiaVJavl L'Wb~eiuvibu~6!1ei.:itl-a~m~-a1F11 
Et = ~"Uil-a1F11bA~ei.:1:5'mbba~'IJ~firu'1 L'Wb~ei'Wvia.:i.:11'Wbb~a~.:11~ 
Eo 

Ft 

Fo 

A Ct 

= ~"Uil-a1F11bF1~ei.:1:5'mbba~'IJ~firu'1 L'Wb~eiuviLu~6!1ei.:itl-a~n1~-a1F11 
= ~"Uil-a1F11J1~'W~b6!1aV1:1.1ub~1 1'Wb~ei'Wvia.:i.:i1'Wbb~a~.:11~ • 
= ~"Uil-a1mJ1~u~b6!1aV1:1.1'Wb~1 1'Wb~ei'Wvibu~6!1ei.:it1-a~m~-a1F11 • 
= ~"Uil-a1m'Viei61ib:1.1'W~i.EJ~'W L'Wb~eiuvia.:i.:11'Wbb~a~.:11~ 
= ~"Uil-a1F11'Viei61ib:1.1u~i.EJ~u 1ub~eiuvibu~6!1ei.:it1-a~m~-a1F11 A Co 

PVCt = ~"Uil-a1F11'Viei Pvc 1'Wb~ei'Wvia.:i.:11'Wbb~a~.:11~ 
PVCo 

GI Pt 

GI Po 

PEt 

PEo 

Wt 

Wo 

= ~"Uil-a1m'Viei Pvc 1'Wb~ei'Wvibu~6!1ei.:it1-a~m~-a1m 
= ~"Uil-a1F11'VimV1ane11'1.Ja.:in~~ L'Wb~ei'Wvia.:i.:11'Wbb~a~.:11~ 
= ~"Uil-a1F11'VieibV1ane11'1.Ja.:in~~ L'Wb~ei'Wvf btl~6!1ei.:it1-a~n1~-a1F11 
= ~"UU'a1Fl1'Vill HYDENSITY POLYETHYLENE L'Wb~eJ'Wvia.:i.:11'Wbb~a~.:11~ 
= ~"Uil-a1F11'Viei HYDENSITY POLYETHYLENE L'Wb~eJ'Wvibu~6!1eJ.:itl'a~n1~'a1F11 
= ~"Uil-a1F11a1E1l'rl-W1 1'Wb~ei'Wvla.:i.:11'Wbb~a~.:11~ 
= ~"Uil-a1ma1E.1l 'rl.W1 1 ub~eiuvlbtl~6!1ei.:it1-a~m~-a1F11 



(9). f111A1'W1W'\111rl1 K "il1f1?l~'l ~1l.J~f1't;W~-:!1'W,r'W 61 1m-UW11 bfl'1J~'llU111"11l?l~ne:i?111-:i'1JeJ-:Jm~'Vl11-:J 
~ I ' 

vrnll'llcJ 1~c.i 1-U'~1'W'1JeJ-:JU lvctmo bU'Wbf1W't'11 'Wf111Pl1'W1W 
"" 

Iv. f111A1'W1W'V11fl1 K 6'11V1-rumru~ii-:i1'W ne:i?111-:iV1rt1CJth~b.f1'Vl11l.leJ~b 'Wti'qiqi1b~CJ1n'W"il~~e:i-:i bbCJf1fl1 

ri'El?1~1~ bb~rt~th~bfl'VI 1 VfoU'~ b"il'W~1l.l~n'l;ru~'1J'El~-:i1'Wi!'W bbrt~ 1 Vf?1e:i~l"l~eNnu?1~1~'lliln1V1'W~ H ., ~ 

Gil. f111A1'W1W'\111rl1 K rl1'\ll'W~1m.U'Vlf"1'WCJl.l Gil ~1bb'VIU-:J'Vlf1-U''U~e:J'W 1~c.i'llJiim1u~bf"1'l;bbfl~tl1'\ll'W~1Vf'Y11 
' 

bf1'1J~l.l~'Wfi (b U~CJ'\.Jb Vic.iu) 1 Vlb U'We.!rt6'11b ~"il ne:i'W bb~1~-:itl1e.irt~'V'lITT U~Wtl'UWJ1 bfl'1Jl"l~~'Vlii1 brt'1Jti'l.l~'W5i!'W 
cs'.. 1VfVi"il11ru1b~'Wb~l.l'Vl~e:Jfl~'l11"11fl1-:!1'W "il1f1111"11~~1u~1-:i'Yl1ti'run11~nrt~nu~11~1~ b~'Elfl1 K ~1l.1?1~1 

'U vo~ 'U 'U 

?11V11'rn1'Wne:i?111~ir'W 1 1 m~e:J'W~ci.:Jl.le:J'\.J.:J1'Wiirl1bU~CJ'Wbb Ufl.:J 'l U"il1f1rl1 K 1 m~'El'WbU~"ll'EJ.:JU1~f11~111"11l.11f1f111 
cs'.% ~'WbU 1~m11bu'V'l1~?i1'W~bn'W cs'.% mA'1mruu1'rn~l.l'Vl~'Elrt~r!1-:i1'Wbb~1bbMmru (1~c.i'llJfi~ cs'.% bb'ln1Vf) 

er. 1 'Wmru~~1u~1.:i 'llJ?11m11:1'1'11m1ne:i?111-:i1 Vlbb6"1b?1~"il mm~c.i~nrt11'Wti'ruru1 1~m U'Wl"l11l.l~~ 
~ "'"' 

'1J'El-:!~1'u~1.:i rl1 K ml.l~~'lM1.:!1 ~"il~tl1l.111'ifl'Wf11'lA1'W1Wfl1-:!1'W 1m.Url1 K '1Je:J.:Jb~e:J'W?j~Vf1c.i~1l.lm~ti'qiqi1 V1~e:irl1 
K '1JeJ.:Jb~e:J'W~ci.:il.le:irn1'W"il~.:J bb~1 bbM11rl1 K Wi11~"il~iirl1iie:ic.in11 

b. m1~1m~'Wbb~r;:i~.:i1~ 1 Vf~1c.il°i1~1.:i -:i1'W~~1u~1~'1'11 Mbb~'G'l~.:11~ ~1l.lti'qiqi1 'lune:i'Wci1'Wrl1-:i1'W b~l.l'\ll~e:i 
fl1-:!1'Wfl~~N zj.:J"il~A1'W1Wbli1Mm~e:J'V111'\.J~'llU111"11l?l~ne:i?l11-:i zj.:itl1mA'1'W1W'\111rl1 K '1Je:J-:Jb~e:J'W~ci.:il.Je:irn1'U-:J1~ 

' 
,!'W 1 bU'W~bb U'WeJ'Wbb~1 b~e:iP11'W1rub~'Wb ~l.l 'l~ Vl'1Jffvl11"111l.l~ nr;:i.:i b~'El-:im1b~'Wnu?11'Llrnuu1~mru 



- Q1Q -

'U'VIUEJ111~11lbe.Jn~T~'l.l~g:n1~~1'°11Bb~ffVJ~eiiln~ Ce-bidding) ollei @.li:> 

"~b~'l.!ei<a1f!1i'1iill-l~'IJ-a::: lv"llil~1:1J1i'W" V1irn.11"111l.li1 'Ul"ll"lau11l.!~1V11eiti~ul"ll"lail1 b-U1 b6'l'Wm11"11b ~ei1u{f 1.:i 
v ' ' 

1'Wm1th:::l.Ja{f1.:i'llei.:iml.J b u'Werilr:i1'U 1~ b?lt.1hli 1 l~ t.1'\111.:im.:iV11ei'Vl1.:ieJ'eil.l 1 'Wnlilm1'1Jei.:iul"l l"lau11l.!~1V11eiti ~'Ul"ll"la~'W 
'U 'U q 'I 

il1 b-U1b6'l'Wel111"11b~ei1u{f1.:i 1 'Wm1tJ1:::l.Ja{J1.:i'lJei.:i ml.! 1 'Wl"l111 b~m n'W 
" 

m1ilci1'U 1~ b~t.11:iJ11 l~ t.1'\111.:i \?11.:iV11ei'Vl1.:iel'eil.l'llei.:iul"l l"lau11l.l ~1Vl1eiti ~u fl fl a til.:i n~11.U1.:i#l'U 1~ bbn m1~ 
' ' 

'Ul"ll"lau'J'jl.J m'Vl1eiti ~'Ul"l l"la til.:in~11il l"l11l.!6"l.J~'Utltl'U 1 'Wi;Y n~ru:::til.:i ~ ei 1 ud 
' ' 

(®) ilrn1l.!6":1.J~'W5n'W1'Ub6li.:iu1V11'J l~CJer~~fl1'j Vf'Uci1'Uer~~m'j m'J:l.Jfl1'jer~~fl1'j ~u1V11'J V1%~ilel'1'U11il 
'U 'I 'U 'U 'U 'U 

1 'Wm'J~1bilm1'W1 'Wnlil fl1'J'lleN'IJ l"ll"lau'J'J:1.JmV11ei'lleJ.:iiJ ~u l"ll"la'J1CJV1U.:i ilel'1mlilV11B611:1.J1'Jt11 off el'1'U11ii 1 'W m'Ju1m'J 
' ' 

~~ fl1'jfl Ii) f11'j'lJ eJ.:J'U l"l 1"16'lu'j'j:IJ ~1 Vl1B'lleJ.:Jti ~'U l"l l"la B m1 CJVIU.:i Vl1B'Vla 1 CJ'j1 tJ ~ b6'l'U €111m1 Vi bbn fl'j:IJ bba::: m Vf u1 fl1'j 
' ' " \?16'11~ na1.:i ~ b~ n'Vl1Bii n611'Wn11tJ1:::l.Ja{J1.:i ~1CJ1 :::uu ~ b~ n'Vl1eiti n61 l"l~.:id 

" 
(b) ill"l11l.!6"l.l~'Utltl'U 1 m :U.:i'Vl'U l~ CJ er b U'UVl'Uci1'U1 'UVl1.:!Vl'Uci1'U611:W' ru Vl1Ber b U'UVl'Uci'J'U hhhn~l"l11:1.J1'Uti~ 

'I 'U 'I q v 'U q 

1 'W'l~'1.:iVf 'Uci1'U"il1n~ Vl1B er~ eJVl'l.J'j1t.J 1 Vlru.,'1 'Wu1~'Vl"il1 n~Vl1Bu1~'Vl:IJV11'lJ'U"iJ1n~ b U'UVl'Ur:i1'U 1 'WVl1.:!Vl'Uci1'U611:W'UJVl1B 
'I 'U 'I 'I q u 

Vf1.:i~'Ur:i1'W"il1 n~ V11B b tl'W~~B~m1t.11 Vlty'1 'Wu1~'Vllil1 n~V11Bu1~'Vl:1.JV11'lJ'WliJ1n~ B m1CJV1U.:iV11eiV1mm1 CJi11b61'Wm1fl1 

1 Vi bbn m:iJ bba :::rn Vf u1m'J \?la 1~ n a 1.:i~ b~ n'Vl'JBti n611'Wn1 'JtJ'J ::::1.Ja'<(J1.:i~1 m :::uu~ b~ n'Vl 1Bii n61 fl~ .:id 
" " 

r1111 "~aei~'IJ-a1v1viru,, 1 V!V1mCJl"l11:1.Ji1 " . ... 
(n) m&er b61'WB'J11"11~il~atJ1::: lt.1'lJ1H1:1.Jn'U'J:::V1i1.:ierb61'UB111"11~1t.1n'U V1mt.1m1:1.Ji1 er~BVf'W zj,:i~ei 

'U 'U 'U 'I 

Vf'W bfl'W n11~B CJ a::: ~~uVf 11 'W nlil fl1'J~'WVl1B 1 'W eY \?1 'J1ci1'W m:1.Jil1 l"l ru::: m'J:iJ m111 ~1CJm1~61~ b ~'WG'l:IJ m1tJ1::: m 1"1 n1V1'U ~ ' . 
cl1V11'unlil fl1'J'U1.:JU'J::: bfl'VIVl1B'U1.:J'll'W1~ 

( 'll) m&er b61'UB111"11il1iJ~atJ1::: lt.1'lJtl~1:1.Jnm:::V1i1.:ier b61'Wm11"11num Vf'U1m1\?lm~na1.:i~b~n'\111eitin61 
" " " 

Vi:IJ1 t.Jl"l11:1.J11 er~ eJVl'Uzj.:J~eJVl'U bfl'U f111~€l CJa :::Vf 11'Ufl'1f111~'UVI1ei 1 'WeJ m1r:f 1'U \?11:1.Jil11"l ru::: f111l.J fl1111~1 t.I fl11~6'1 ~ 
'U q q 'I 

b ~'WG'l:IJ 1"111tJ1:::ml"1 n1V1'U~ cl1V11'Unlil fl1'J'\J1.:JtJ'J::: bfl'VIVl1Bu1.:i'lJ'W 1~ 

(Q1) ill"l11l.!6":1.J~'U5n'W1'Ui;Yn~ru:::1'll1n'W'J:::Vl11.:i (®) bba::: (®) l~t.1er~~fl1'j Vf'Ur:i1'Uer~~m'j m1:1.Jm'j 
" ' " 

er~~fl1'j eru1Vl1'j Vl1Berilel'1'U11il 1 'Wfl11~1bti'U.:J1'U1 'Wfllil f11'j'lJ€J.:J'IJl"ll"lau11l.J~1 V11eiti~'Uflfli;J'j1CJVIU.:Jb U'UVl'Uci1'U 1 'WVl1.:J 
'\J 'lJ 'IJ q q 'I I 

Vl'Uci1'U6'11irruVl1eJVf 1.:iVf 'U ci1'Uli\'1 n~ Vl1mu'Uer~eiVf m1CJ 1 Vlru1 'U'IJ1~'Vllil1n ~Vl1Bu1~'Vl:IJ'Vl1'lJ'Wlil'1n ~ B m1 t.JVIU.:JV11B 
q v C\ 'U q v 

V1mm1CJ~b-U'1b6'l'Um1fl11Vfbbnm:1.J bba:::mVf'U1m'J\?la1~nm.:i~b~n'Vl'Jeitin611'Wm'JtJ'j::::1.Ja..()1.:i~1CJ'J:::u'U~b~n'Vl'Jeitin61 " . " 
l"l~.:id Vl1B 1 'W'W'CJni;lun'W 

m1~11.:i ~1 bb V1tl.:i m 1b ll'Wi1''Uci1'U V11m-U1~Bi1''Util.:in~11-U1.:i~'U'lJB.:J~6'lm61 Vl1B'l.J \?l'Jil1~.:i1:iJm'J~ti ~m1::: 
'lJB.:J'Ul"ll"la 1 'W (®) (b) bba::: (Q1) 1 Vf~Bi1bll'Wm1~11.:i~1bbV1tl.:im1btl'W~'Uci1'U V11Bm1~ei~'W'lJB.:!\ll"ll"latil.:imh1 

' 1'Umru'Uflfla1~ 1-U~eJ'Uflfli;J~'U b U'Uer~~fl1'j Vl'Uci1'U~ ~ ~ fl1'j fl'j'j:IJ m1er~~ fl1'j er'U1Vl11 er b U'UVl'Uci1'UVl1B~ 
'I 'I 'U 'I 'U 'U ' 'U 'U 'I 

~ei~'W l~CJil1 \?l'W beJ.:i bll'W~ .Uel'1'W11ii 1 'Wm1u'1V11'Ji11 bb Vf '11.:i V11m tl'W~'Ur:i1'WV11ei~~B~'WV1 bb Vl1i1'1.:i'lJei.:iVf1.:i~'Uci1.'W Vl1B 
O Q.I Ci .ci. Q.I 0 Q.1 iJ 1 .:::::ii ii V I -=!II .c:i. Q.J 0 QJ ¢i1 ..::It. Q.I 0 Q.J d .::::ii iJ' 

'U1~'V1'11f1~ V11eim~'Vl:1.JV11'lJ'Wlil1f1~ bba1bb\?lmru bba:::V11.:JV1'W6'11'W meim~'Vllil1f1~ V11Bm~'Vl:1.JV11'lJ'W'11f1~'Vlbf1t.J1'lleJ.:J 
' " 1~b6'l'Um1fl11Vibbnm:iJ1 'Wm1tJ1:::l.Ja{)1.:i1"1111 b~m n'W 1 Vf~B11erb6'l'Um11"11V11eier b6'l'Uei.:i1'Uir'Will"l11:1.J6"l.l~'W5n'U\?11:1.J (®) 

" " " 
(b) Vl1B (Q1) bb'11bb~mru 



"m':i"ll~°ll11~ n1':ibb "li~"llu':i1A1e.ifi1~ b tJuo':i':i:l.I" Vim CJ f111:1J11 m':i~ ~ b?1'1..!e:i':i1f11':i1 CJVl;j~ V1~e:iV1i;:i1 CJ':i1 CJ 

rmwhm':ie:ici1~ 11?1 ~ eJ'l..!b lJ'l..!m':ioif l?l'lJ11~Vl~m ll'W~'\.Ja':i':iflVl~e:i hhtll?l fama1 ~ii m':i bb'ci~oif 'l..!':i1f11eJci1~ b tl'l..!n':i':i:IJ 1 'Wm':i 

b?l'l..!eJ':i1f11~e:im:w 1:iJ111iJ~m~vi'111?1CJfl1':i?1:1JCJe:i:wn'W Vl~e:J bl?lCJf11':i1~'lle:i1~V11e:i1'u111iJ~1 ~ b~EJn1'u Vl1e:iEJe:i:W"il~1'u b~'I..! 

V11e.i'Vl1''1"ltl~'I..! Vl1e:J'\.J'j~ bEJ'litl~'I..! 11?1 Vl1eJ 1-Ur\'1~~'\.J':i~VJ~11EJ V11e:i'1l:w~111iJ~1 ir\'1~~'\.J':i~VJ~11EJ Vl1e:i bb?l\?l~eJ1fl1':iel'l..!btl'I..! 
b Vi"il Vl~e:im~vh m':i 11?111?1EJ'VlliJ~1?1 ~~d bl?l E.1ii1'1?1t1'\.J':i~?l~l"°i~"il~ bb?11~V11'\.J':i~ bE.1'11'1..!1 'l..!':i~'\1111~~ b?l'l..!e:J':i1f11~1 ml''!..! Vl1e:i . . ~ 

b ~e:i'\.J':i~ 1EJ'11tl Lbn~ b?l'I..! e:i':i1f11':i1EJV1;j~':i1CJ11?1 b tl'W~ii~'Vl5vi'1~ruru1 num:u V11e:i b ~e:iVI~ n b~ CJ~ m':ibb '1l~oif 'l..!':i1f11e:i ci1~ b ll'W 
'U 'U QI Q,I 

o':i':i:w Vl~m~e:i 1 ~Lnl?lm':i1vi'L '\.J~EJum:w 11?1CJiJ1'llLtl'W1 '\.J1 'l..!'Vl1~'\.J':i~ne:iuo':in1iJ'\.Jn~ • 



':i1tlfl1':i 

(9) 

\!:) 

E.Tl 

cs'. 

er 

b 

{I}) 

~ 

rnm11':ibb'WuVf1mB11ii'l1':ilJ':i~mtil':i1fl1~1\I ilB @.@l!:i 

bb'WuVf1mBnii'l1':l'Li':i~mtil':i1fl1~1\I b~'ll~ liln.eb/ E.Tict /l!:icttib ~\ll'W~ l!:i@ ilu1fl:w l!:icttib 

bb 'U'U 1 Ubb~\IU~:l.J1lli\11'Wbb~~':i1fl1 D'IJ~':i1tlfl1':in€lii'l-S1\I (~\l':i1l.J':i1fl1rJ1lii'll'j ~LJmru bb ':i\l\11'lJ m-§.LJ':l~b.f1'\!1~1\l'lbb~~ri11':i111>11mbGl1) 
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