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L~a-3 th::m 1PI~1 f1141-3 L'Vl:lJ1ria G'1-r1-3a1 f11~;;; -3 LG'1~:lJG'1,'1J.fl1 'W LL6'l:: La 'Um.h::G'1-3rl 
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mVJDm~'VI1-:JaL6'ln'VI~a'Un£1
 

tI lV V lV oIClII CIJ ~ ~
 
1Jl1:lJ ~::ml"l"il-:J'VlJlPItl'VIVD1'U ~-3J'U'VI ~ LlPIa'U:lJm1f1:lJ 'W.I"l.\!>cr<t'b 

~JV ~-:J'Vl1'lPIa~vD1ij ~-3~a1tJdL~vnl1" ~-3'Vl1'1PI" ijf1J1:lJtJ~::£1-3rl"il::tJ~::m~~1f1141-3L 'Vl:lJ1, 
riaG'1~1-3a1f11~~-3LG'1~:lJG'1'1J.fl1'WLL6'l::La'UntJ~::£1-3rl -;$1'UJ'U (9) 'Vl6Y-3 ~ h-3'WV1'U1~U1'U1 ~ ehL.flau1'U1~, 
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"il-:J'VlJ~a'VIVD1'U m:lJLL'U'UL6'l'1J'VI cibbTlc;i na-3LL'U'ULL(:.J'U m:lJG'1'U'UG'1'U'U'U~m~£1'1J.fl1'W m::'VI~J-3G'11D1~ru£1'1J, ", 
J-:JL~'U~1f11n6'l1-:J (9)(9),\!>bci,ooo 'U1'V1 (~'UL~~~1'UG'1a-3LL£1'U'Vln'Vld'ULn1~'U'U1'V1t1J'U) 

~tJ~::G'1-3ri"il::LG'1'U a~1f11 ~a-3 LG'1'Um1f11m~riaG'1-r1-3~1'U~1 n"llu~~a-3-r'U~Jv LG'11 L~:lJf1a'U n~lJlalPl LL~-3" ... 
LL6'l ::~1 f11 nm-:J'1Ja-3'V11-3~1"l1 m ~ 1lJiial1~ n~'U~~tJ~ ::G'1-:Jri"il:: LG'1'U a~1 f11 "il::~a-:J Vl"il1 ~ ru1 ~1 f111tJ 1Jl11nr'U 
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~tJ~::G'1-:Jri"il::LG'1'Ua~1f11 "il ::~B-:J-rtltjlPl"lla'U 1'U m~fia~ LL'U'U 1'11'UJru~1f11-:J1'ULB-:J LL6'l::"il ::1.11~1f11nm-:J'1Ja-:J 
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'VI1-:J~1"l1m~:lJ1tJ~LG'1Df1J1:lJ-r'Utj~'1JB'U 'Vl~m~vn~B-:JrhriBG'1~1-:J.fl1cJ'Vl6Y-:JiJ1~ LL6'l::ij-umL'U:: -UBf)1'Vl'U~ ~-:J~B 1tJd 

G>. LvmIT':iLL'U\Jl11ULBna1'ltJ'l::n11P1'l1 f11~1..:1 ~'UJ15m 'l'VI1..:1ijL~ n'VI ';ivUmf 

(9).(9) LL 'U'U~tJLL6'l::~1Vm';i~::LBV~ 
" 

(9).\!> LLuu1'U ~'U-umG'1'Uam~tJ~:: m~~1f1141-:J~J v15m~'VI1-:JB L~ n'VI~Buni.'1 

(9).bTl LL'U'U1'U LL4-:JtJ~:lJ1ru-:J1'ULL6'l::~1f11 

(9).ct 'Vl,j'-:J~mLG'1~-:JL~a'U1'1Jm~~aLL6'l::m~41-3~hv15m~'VI1-3BL~n'VI~auni.'1 
... v 

(9).cr LL'U'UG'1'Y'Y1"il1-3
 

(9).b LL 'U'U'Vl,j'-3~arr1tJ~::n'U
 
(9) 'Vl6YntJ~::n'U'1lB-:J 

(\!» 'Vl6YntJ~::n'U"'qJ'Y1
 

(9).lri G'11Jl~m~tJ-r'U~1f11
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(9).c;i 'U 'VIUm:lJ 

(9) ~tJ~::G'1-:Jrl"il::LG'1'Ua~1f11'Vl~a~ij~'VIBLG'1'Ua~1f11~ij(:.J~tJ~:: LCJ'1J'lHJ:lJn'U 
" " 

(\!» m~-U~'1J11-:Jm~LL ~-:J-U'U~1f11B~1-:JLtJ'UD~~:lJ 
... "" 

(9).ci LL'U'U'Uqj"llLBnG'11~ 

(9) u'Y~LBn£11~G1J'U~ (9) 

(\!» Uqj~LanG'11~~J'U~ \!> 

(9).(9)0 ~1CJ6'l::LBCJ~m~1'11'UJru~1f11nm-:J-:J1'UriB£1~1-:J1Jl1:lJ BOQ (Bill Of Quantities) 

I!J. f1wa:lJ,m"lJv.:j~tJ'l::a.:jri~::La'Uv'l1f11, .. 
h (9) ~'tJ~:: G'1-:Jrl"il:: LG'1 'Ua~1f11 ~B-:J LtJ'Uu&\'U fI f16'l ~ijm~'I"l-r'U ~1-:J -:J1'U~'lh:: m ~~1f11~1-:J" 

1I'.<:::lt..r::::lI ClIo G CII 
" 

~ 
, 

~JCJJDm~'VI1-:Jm6'ln'VI~a'UnG'1 

h\!> ~tJ~::G'1-:Jrl"il::LG'1'UB~1f11~a-:J1lJLtJ'U~~fim::'U~a1it'Uuru~~1CJ~a~~-:J-:J1'U'1JB-:J 
'\J \I 'U' lU \I 

'VI1-:J~1"l1m~ LL6'l::1~LL 4-:JL1CJ'U~mL~J 'Vl~ahiLtJ'Um~-r'U(:.J6'l'1Ja-:Jm~~-:J 1~u&\'U f1f1~ 'Vl~a'Uf1f1~ ~'ULtJ'U~~-:J-:J1'U 
\I "\1 



hm ~tJ":i~&'l.:lfi'l~bl;1tJB":ilFl1tflmhibtJtJ~~~G'ltJ":i~LcJ"lI'lHdlJ fltJ fltl~tJ":i~l;1.:1fi'l~bl;1tJB 
~ ~ ~ 

d .. ... 1 I ~I ....,. tJ 'i ~ ,.., ''''tJ ~ .., u.r'" ..
":ilFl1":ilCJBtJ bbG'l~/VI":iB~B.:I lJb utJ~lJ~G'l ":i~ bCJ"lItJ":iJlJntJ":i~VlJl.:1~ ":i~l;1.:1F1'l~b&'ltJB":ilFl1mJ~ bVl'U":im":i~m~ 

~ ~ ~ 

nm.:lBb~n'VI":iBUn~ ru ltJtJ":i~mi"ltJ":i~m~":ilFl1~l.:1;{JCJ15m":i'VI1.:1Bb~n'VI":iBUn~ VI~BhibtJtJ~n":i~'Vhm":ieltJ 
~ 

btJtJm":i-U~"lJJ1.:1m":ibb'll.:l'lltJ":ilFl1 mh.:lbtJtJ5":i":ilJ 

hc£ ~tJ":i~l;1.:1fi'l~b&'ltJB":ilFl1tflmhibtJtJm;{~'U bBn~'VIBVI~e:JFlJllJA'lJ fltJ~.:Im'ltJf) bl;15
~ ~ , ~ 

l~CJBlJ~tJi"llG'l1'VICJ b1tJbb~~;j'U1G'l"lJB.:I~tJ":i~l;1.:1fi'l~bl;1tJB":ilFl1hl~fi'li.:lltXl;1G'l ~~'VIBbbG'l~FlJllJA'lJ fltJbodtJ11t!tJ "" ~ , 
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c;i.er.~ .:J1'UtJm~Ltrfl.:JLLfl~U~U.:Jl1€1.:JJ1" . 
c;i.er.er ~l?I~.:Jd.:Jf)UtJ~~()'l - 'Vl,J11J11.:J€lfliiLoU£JlJ 

" " 
c;i.er. '0 .:J1'U'Vh~b~'Ui1'U-ul?lnu~<1l?1£J-ul?lflf.:J~ Ci)) i'U~ l!> 
~ 1.1 ~ 
'Vl.:J'VllJl?ILLmL~~"il (n1'Vl'Ul?IL1fl1 ~o 1'U) 

c;i.'0 ':)1~~ b 1i11'Ud'UL~'U (9)'0 % (~€I£Jfl~~U'Vlf)'lJ€I.:JL~'UG1'Yqj1..ij1.:J) 
~1£J111Li1€1~-ru..ij1'11~'Vhrn~ 

" 
c;i. '0.Ci) '11'U~l?I~.:JU1'UtJ~~()'l - 'Vl,J1~1.:J't'l~€IlJ€ltJmru 

... " . 
I oiCl .odl cv 

c;i.'0.l!> '11'U()'lnLLIJ1.:Jm't'l'U - ~'U.:J 
... 

Q Q.I QJ ~ 

c;i.hQ1 ()'ll?llJ1'1fl~.fIru6VI•"" .rc;i. '0.~ 'Vl1~~€I'1't'l'U 

c;i.her ~l?I~.:J'I1'U~~UUtJ-rUfl1rnl"1 
c;i. '0. '0 ~l?I~':)':)1'U~'lJ.ti'ru"'t'l~fllJ€ltJmru
~ II' ~ 
'Vl'l'VllJl?ILLmL~~"il (n1'Vl'Ul?IL1fl1 ~o 1'U) 



~.~ '31~vl rN ('31~q~..11EJ) "ill'UTUL~'U ~It % (-rmJ(;\~~~hJ111'lJa':)L~'U£1qjqjl..ij\~) 

~lrJ111Lda~-r'U..ijl':)1~'Yhn11 
'\I 

" 
~.b'i.~ ~~~':)':)1'U1~'U'U"''lJl.n'Ul(;\, 

" 
~.b'i.m ~~~':)':)l'Un1~"iJn 

~.b'i.CS:: 'YWI"'aml'U1~'U'U 

~.b'i.1t ':)l'U'Vll~ 

~.~.b v111~'U'Ui1a.:)n'ULL(;\~fh;ij'~tJmnfllrJ'Uan81fll1 

LL(;\~1~na",-rl':)11rJn11I'il':) ~':)'Vl:lJ~LL~'JL"'~"iJ fl1'Ut11'U {ln~a':)Vll:lJ1tJLL'U'U11rJn11r'JI \I \I 

LL(;\~£1qjqjlVJ ntJ1~n11 11:lJ~':)v11fl11:lJ'" ~81~'U~n UJvlna",-rl':)111"'~81~ L~rJ'U-ra rJ (nl'Vl'U~ nm b'io l'U) 

~. elVl11flTlJ;'U 

f11tJ-r'UVll:lJLL'U'U£1qjqjl..ijl':) -ira <9Wi "iJ~nl'Vl'U~1'Uerml-rarJ(;\~ 0.(9)0 'lJa.:)f11..ijl.:)tJl1:lJ£1qjqjl 

@o.n11;'Uu1~n'Ufl11:lJ~11~~n~;a'3 

~'lJ'U ~ n11tJ1 ~ m ~11fll..ijl':)~1 rJ15n11'Vl1,:)B L~ n'Vl1a-UnG1 ~.:)1~v1 l-iraVl n(;\.:) Lu'U'Vl,j'.:)~a'Vl~a 
\I 

v11£1qjqjl..ijl':) Vll:lJLL'U'U~':)1~'41 'U-ira (9').1t LL~1LLI'in1ru "iJ~~a.:)-r'UtJ1~n'Ufl11:lJ'lil~~'Un'W~a':)'lJa':)':)1'U..ijl':)v1 
Ln~~'U fI1rJ1'U1~rJ~L1(;\1hhi'arJnl1 tJ,j''Uil~''iJlnl'Uv1..ij':)'Vll~at1mi1'u-r'U:lJaml'U~ 1~rJ~-r'U..ijl.:)~a.:)~'U..ij~n11 

, \I 

sdm.JLL"/l~ILLnt'lJ1m-&'n111~~~.:) L~:lJflltI1'U (9')1t l'U ,j''Uil~''iJlnl'Uvh.~f'ULL..ij':)fl11:lJ'lil1~'Un'W~a.:), 

@@. "limH1'U~'VlBl'Un11La'Ua11fl1LLa~~'U '1 
(9') (9'). (9') L~ 'U f11..ij1.:);;11'Vl-r'U.:)1'U..ij1,:) fl~.:)\1 LU'U L~'UtJ1 ~:lJl UJ11 rJ~ 1rJ tJ1 ~ "illtJ 

(9')(9).~ Lda..ij':)'Vll~at1m)1m~f'i'~L~an~L"''U811fll11rJ LL(;\~ l~Vln(;\.:)..ijl':)1~111LU'U~-r'U..ijl':) 
, '\I \I 

Vll:lJnl1tJ1~ m ~11fll..ij1,:) ~1 rJ15n11'Vll.:)BL~ n'Vl1a-U nG1 LL~1 t11 ~-r'U..ij 1.:)"iJ ~ ~a.:)i.:)'Vl~ ml1~':)'lJa':):lJ 1L~a.:) l'U..ij1,:)
\I 

~.:)n~11L-irl:lJl"iJlnl'il.:)tJ1~L'Vlf'l LL(;\~'lJa.:)'!'U~a.:)1l1L"Ul:lJ11~rJ'Vll':) L~a1'UL£1'U'Vll.:)v1ijL~a1'Vlm~'Ua~ LL(;\~"'1:lJl1{l 
\I 

111'U~n11-r'U'lJ'Ul~m:lJv1-r~:lJ'UVl~11 n11n1~'Vl11':)fl:lJ'Ulfl:lJtJ1~n1f'lnl'Vl'U~~L",'Ua11fll~':)LU'U~'lJl rJ"iJ~~a.:)tJf1~ 
dol 'U 'U d.J 

I IJ' 1.!CIt, .!CIt,.c::t Cl.I.c::t " 
m:lJn!l'Vl:lJlrJ11~1rJn11"'':)L'''1:lJn11'W1UJ'lJrJ'Ul1~':)'U 

((9')) LL..ij.:) nl1i':)'Vl~a1l1~':)'lJa.:)~.:) ncil1L-irl:lJl"iJ1nl'i 1.:)tJ1~L'Vlf'll'ia;;11,j'n':)1'UflUJ~ n11:lJnl1 

£'i':)L"'~:lJn11'Wlru'lJrJ'Ul1fllrJ ~a 'lJa':)"iJlnl'il.:)tJ1~L 'Vlf'l1'U b'IIl'U ,j''Uvr':)LLl'il'Uv1~-r'U..ijl':) i.:) 'Vl~a 
\I 

Ll'ULLI'i LtJ'U'lJa.:)v1-r~:lJ'UVl~11n11n1~'Vl11':)fl:lJ'Ulfl:lJtJ1~n1f'lrJml'U111'U11'Vlnl~m~a~'U 1~ 
4 , 

(~) ..ij~n11111~':)'lJa.:)~.:)ncil1'U11'Vlnl~m~a1'VlrJ 'Vl~aL~av1m1'Vl5L'li'UL~rJ1ntIL~a 1'VlrJ"iJln, 
I'il.:)tJ1~ L'Vlf'l:lJ18.:)tJ1~L 'Vlf'l1'Vl rJ Ll'ULLI'i"iJ~1~-r'Um~qjlVl"iJln;;11,j'n':)1'U flUJ~n11:lJ n11£'i.:) L"'~:lJn11'Wl ru'lJrJ'Ul1 

111'U11'Vln~':)'lJa.:)'!'U. l~m~a~'Uv1m 'liL~a1'VlrJ ~':)"iJ~~a.:) 1~-r'Ua'Ufl'1VlL 'li'U,!'Una'U'U11'Vln'lJa.:)(;\.:) L~a~'U 'Vl~m u'U.g~. 

'lJa.:)v1-r~:lJ'UVl~11nl1 n1~ 'Vl11.:) fl:lJ'Ulfl:lJtJ1~ nlf'lrJm l'U111'U11'Vlnl~m~a~'U
4 , 

(m) 1'Un1ruv1hjtJll~Vll:lJ ((9')) 'Vl~a (~) ~-r'U..ijl':)"iJ~~a.:)-r'U~~m:lJn!l'Vl:lJlrJl1~1rJ 
1.!CIt, .!CIt,.c::t 

n11"'':) L"'1:lJnl1'W1UJ'lJrJ'Ul1 



• •• 

Va I" c::I 111'd Ito I I/' I/' IIC:llq .c:Ito ~ <IC:ll f' 

(9)(9).m ~u~~G1~fr~~LG1'Utl~1f11'Yf~ ~tJ'ULtlnG11~u~~m~~1f11';ij1~mm5m~'VI1~m~n'VI~tl'UnG1 
'II 

vltl~~'VI1~tlVi'tJ51i1LL~d ';ij~f1tl'U~dtltln';ij1nm~tJ~~m~~1f11.,m~LL~~L~tl1~~'Um~f>1~L~tln1,xLtJ'U~ii~'VI5LG1'U tl 
1 'II 

~1f11LL~d~mL-U1~d~LG1'Um1f11~dtJ15m~'VI1~~lL~n'VI~tlijm1Vl1~L~tl'UhJ~m'VI'U~1'U-Utl~.gj (~) (It) (Iv) LL~~ 

(gj) iio~,r'U ~~'VI1~tlVi'tJ51i1';ij~~'U'VI"'ntJ~~n'U'Yfm "il1'Ud'U~tltJ~~ \!J.lt "/.Itl~d~L~'U~~~'VI1Vi''U'viLL~~tl1';ij~';ij1~fIJ1 
1 

L~EJn~m1,x"/.l~1ifld1~L~tJ'VI1tJ~'U ({)1ii)~d~~~tl1';ij~';ij1~fIJ11,xLiJ'U~~~~1'U1~ 'VI1nii'Vlt"]~m~~LiJ'Um~-U~"/.Id1~ 
m~LL'li~-U'U~1f11 

mj1~LtJ'U5~~~ 

(9)(9).~ ~ii~'VI5LG1'Um1f11;~~~'VI1~~Vi'tJ51m~f>1I'IL~tl mL~d 1~1 tJ'Yi1G1'l!'l!1'V1~tl-UtlVl n~~ 
fl1tJ1'ULdm~'VI1~~1'llm~ n1'V1'U ~~~~~'U 1'U-Utl gj ~~'VI1~tlVi'tJ51i1';ij~~'U'VI"'ntJ~~ n'U'Yftl~ 'VI~m~tJn~tl~';ij1n 

1 • 

~tltln'VI-U~i1tl~1tJ~~n'U'Yftl~Vi''UVi LL~~m';ij~';ij1~t;U1L~tJn~rn1,x'll~1ifld1~~tJ'VI1tJ~'U ({)1ii) ~d~~~';ij~~';ij1~t;U11,xLiJ'U~ 
'II 'II 

" 
Vi~~1'UVl1~~~L;j tJ'U"/.Irn'VI1~~1'llm~ 

(9)(9).lt ~~'VI1~tlVi'tJ51i1G1~d'U~'VIi~';ij~LLm"/.lL ~~L~~Litl'U 1"/.1 'VI~tl-Utlfl1'V1'U~ 1'U• 
LL'U'UG1'Y'l!11,xLtJ'U1tJVl1~f1d1~ L~'U"/.Itl~,hum1'UertJm~~~~~ ({)1ii) 

(9)(9). Iv L~tl'U1"/.ILL~~f1 t;UG1~mi"/.ltl~'U f1f1~'VI~tlij~'U f1f1~~';ij~ L-U1 LtJ'Uf1G1fllru1~tl~tJnlliiVl1~• • , 'U o~.., :..J 

tJ~~ml'l"/.lmflt;U~m~~m~ tJ.tJ.'ll. L~m 'VI"'mnt;U"LL~~15m~-;ij~'Yi1LL~~LLG1~~u'Y:a~1tJm~~'U-.ij1EJ"/.Itl~ 1f1~~n1~ 

~'4f1f1~'VI~tlij~'4f1f1~LiJ'U~G1'l!'Y1n'U'VI'UdtJ~1'U"/.Im~jl (ou'U~ \!J) 'Vl.I'I.\!Jltlt~ 
«(9)) 'UflfI~'VI~tlij~'UflfI~~';ij~L-U1 LtJ'Uf1G1fl1ru1 (~tJ~~G1~l"1';ij~LG1'Um1f11) ~tl~UJtltJL'U 

• • '\J at:" '\J 'U 

;j1'U~ LiJ'U~1~ LLG1~~Ufll:a~1tJ~'U~1tJ-.ij1tJ 'VI~tl LLG1~~Uru:a~1tJ~'U~1tJ-.ij1tJhJfln~tl~ f1~'U{)d'U1'UG11~~G11 f>1fll 
dol \I ID~ .., \I 1Dt:1 

(\!J) '4 fI f1~'VI~tlij~'4f1f1~~';ij~ L-Uri LtJ'U~G1'l!'Y1n'U~~'VI'r~~Vi'tJ51i1 ~tl~~~'VI~ L;j EJ'U1'U 

~~'U'U~h~n'VI~tlijm1 (e-Government Procurement: e-GP) "/.Itl~m~ufll:an~1~~L1'U1'Yf~I'I'Uv-utl~~~~~tl~~
.~ 'U 'U 

" "" ';ij1~fl1f1~;j... 
(m) ~G1'Y'Y1~tl~~'U-.ij1tJL~'U~1'UU'Y:aL~'Uc,hnm~LLG1~1tJ1'U L1'ULLvln1~~'U-.ij1m~'U 

LL~~~f1~~ ;~ii~~f111~ Lf1'UG11~'VI~'U'U1'V1f1G1ruru1 tl1';ij~'U-.ij1 EJ LiJ'UL~'UG1~ m~ 
'U 'U "" 

~~d ~~'VI1~tlVi'tJ51i1 G1~d'U~'VIi~';ij~ 1~ntlij~G1~~'U5n'U'U f1f1~'VI~tlij~'U f1f1~~~ 1~ii n1~ 
~~'4~tl1-n'UU'Y:a~1tJ~tl';h LtJ'U ~G1'l!'Y1m~ 1~LLG1~~U'Y:a~1 tJ ~'U~1tJ-.ij1tJ 'VI~tl LLG1~~U'Y:a~1 tJ~'U~1tJ-.ij1tJ 1~'ln~ tl~ 
f1~'U{)d'U 1'UG11~~G11Fl'Y L1'ULLvl'4f1f1~'VI~tlij~'4f1f1~,r'U';ij ~1~LLG1~~U'l!:a~1 tJ~'U~1tJ-.ij1tJVl1~tJ~~n1I'1~~ n~1d 'VI~tl 
1~iifl1~tJ~'UtJ~~ LLf~"/.I1,xfln~m LL~~iin1~i~L~nfltl'U~1 tJ~tl';ij1nUfll~~~ n~1d LL~d

• 'U .~ 

(9)(9).gj ntl'U~~'U1~1'UG1ruru1~1~ ~ii~'VI5LG1'Um1f11;~~~'VI1~tlVi'tJ51m~Fl~ L~tl mL~d 
Cl.J " \I 'I 

~mLLG1~~ut\j:a~1tJ~'U~1tJ-.ij1tJ('U'll.(9)) 1'U~1'U~';ij~~'U~1~'Yi1m~LL'U'U~ tJtJ"/.I. n1'V1'U~ 

(9)(9).~ 'VI"'~';ij1niin1~~~'U1~ 1'UG1'Y'Y1~1~ LL~d vltl~1.fl1 tJ'VI"'~iin1~LLm"/.lG1'Y'Y1~1~1'UG1d'U 

~LiJ'UG11~~G11f>1'Y ~~'U~1~ (~G1'l!'Y1) ~tl~ LLG1~~U'l!:a~1tJ~'U~1tJ-.ij1tJ ('U'll.(9)) ntl'U~~'U1~ 1'UG1'Y'Y1~1~~';ij~LLm"/.l 
" 

'VInfl~~• 
li>1D. n1'i'I.Ji''U'i1f11fh-:j1'UriEl~~1-:j 

n1~tJ~'U~1f11f11~1'UntlG1~1~m~G1Vl~m~tJ~'U~1f11~~~~'U 1'U-Utl (9).gj ';ij~'tl1m1m'Umrii 
'II • 

~f11~1'UntlG1~1~~~~~'VI~tl Lvi~<ff'U 1~tJ15m~vltl1tJd 

1iG1ruru1 LL 'U'UtJ~'U~1f11 (~1 K) 1iG1Vl~LL~~15fi1'Udt;U1'Un1~ntlG1~1~tl1f11~ 
'" '" 'II 

G1Vl~n1~tJ~'U~1f11 (G1m~1 K) ';ij~~mfl~~~~~~'U~n1'V1'U~ 1-n'U1'ULL~dLG1~';ijVl1~~ri'1'V1'U~ 11' 
'II 'II 

"" .,. 1 d"" ""1" 1'1 1" .".,,, 1"1'UG1ruru1'V1~tl.fl1tJ 'U~~tJ~Ldm'VI';ij~'VId~ ~"/.ItJ1tJtltln tJ ~~tJ';ij~ 'llG1Vl~"/.Itl~'VI1~~1"IJn1~'V1 L~~~'U 'U "/.Itl (9).~.u" 'U, 



, .;" 

li)1iTI. 1J1(;1'~1'LliJiiv,h~ 
dJj 

Ldmj'\l'vl'j'~f)Vi'mn,j 1~FiYIL~€lfl~~~'Vl5L~'U€l~1f11~1f.J1~1~Lu1J~f'U~\m~~l~Vlfl~\I~\:J• v v 

rimfh,'J(;Il1JtI';i~mPliiLL~1 ~iH1'V15L~'Uf)';ilflllil~~f)\l(;ln~\l111'Llm';itlf)mi\l1'Urif)~~1\l~\lmil1 ~ija'VI5L~'Ll€l 
v ':oJ v 

';il fl1lil ~ ~f)\lij LL~ ~1off~e.Jl'Llm';i'VIVI~f)U1Jl(;1 ';i'll'UtJijf)"lil\llilln flru~ fl';j';i1Jm ';ir11Vl'UVim(;I ';i'll'LlLL~ ~'V1 VI~ flU
v'" ... 

tJijmL';i\l\ll'U~mU'U"uf)\l 'VI1\l';il"llm';iLL~~~mU'LlLf)n"ll'Llvf'VI1\l';i1"llm';i1'U';if)\l Vl~f)~ib~U(;I';i';i~~U tl1"ll. tl1?!. 
v • 

LL~~ tl1'V1.Vl~mViEJULvillilln~m'LlU'Um';iPfm~nvf n.~. 1'U';if)\lh1L"!Jl1'U';il"llm';ilm'Uer(;l';il1~~lnil~f)EJ~~ (9)0 

"uf)\lLL~~~~l"Ul"lil\l LL~lil~V1f)\lij"lil\l,jl'Ll1'Llmh\l,j'f)EJ C9l fl'Ll l'LlLL~~~~l"Ul"lil\l~\l~f) 1tlii 
C9lm.C9l "lil\lLmi1 

C9lm.l!> "lil\llvlvh 
I I ... 

(9)m.m "lll\lnf)~';il\l 

C9lm.~ "lil\lL~Vl~ 

li)~. n1'tJ~llii(;l11Jn!l'VI1J1mLt'l::'::Ltif.J\J 

1'Ll';i~Vl11\l';i~EJ~L1~lm';irif)~~1\l ~1'u~l\l-W\ltlfimi(;ll1JVl~n Lnruerlvfn!lVl1J1EJ LL~~ 

';i~LUEJU 1~r11Vl'LlVil-nVlmfl~\lfl1'VI 



• • • 

~1tJG'l~bBtJ~~qjqj1'IJ-r'U~1f11tltl~~\:l 

bb'U'UYf1tJ'I.1~~rnP1~\l'Vll~tll1tJi'ni1 G'l\l1'U~ ~ b~tl'U lJnd1f1JJ• 

fl. b1tl'Ul"(Juiil:::Vlimnw,; 

GJ. ~qjqj1 bb 'U'U'IJ-r'U~1f111~m m oUn'Urn~tltl~~1\lVJ fl'IJ~~bfl'Vl ~J:ufi\l\l1'U'IJ-r'U'IJ~\l bbG'l~'limJ bb 'il:U~\l 

bijfl~1tJfi1\l1'U1'U~fl'l:fru~'Vl:UJ~Fi1f1~nru"~~'UbbG'l ~~\ltltl~~1\l 'Vl:UJ~ b~'Utl~'Vl'U'U bbG'l~'Vl:UJ~~1 tJ~ 1tJ~'U~ 
bijfl~1tJ1'U~fl'l:fru~fi1~~'U bbG'l~~\ltltl~~1\l~tltJl'Ub1tl'U1"lJbbG'l ~'Vl~f1 bflru"~1:u~1~ r11'Vl'U ~d 

'U 

h ~qjqj~1 bb 'U'U'IJ-r'U~1wI1~m m -u~\l1'Umrlh~:U'Vl~tlG'l~fi1\l1'U~1flfi1\l1'Ub~:U~1:U~qjqj1 b~tl~"/ji1~1f11~\l 
~~'Vh~'U1~ tJ m~'Vl~J\lYl1ru"/jfJ iirn~ b'IJ~ tJ'Ubb'lJG'l\l~\l~'U'Vl~tlG'l~G'l\l~1fl b~:U"lJru~ b~tll'U btl ~'iltl\l'IJ~~m~~1f11 
~1'Vl-r'Umrii~~~..ij1\l1~tJ15~'U 1moUl'U btJ~"lItl\l~1f11bb 'Vl'U 

'fl. rn~t11~qjqj1bb'U'U'IJ-r'U~1f11HItilloU,!'U ~11..ij1\ll'1tl\l bb..ij\lbbG'l~'IJ~~ rnP11~~-r'U..ij1\l'Vl~1'U b-d'U 1'Urn~ 
'I.1~~rnP1'IJ~~ mm1f11 bbG'l~l'1tl\l~~'41'U~qjqj1..ij1\l~JtJ11\l1'U..ij1\lb'Vl:U1,!'U1 ~~1oU~qjqj1 bb 'U'U'IJ-r'U~1WI1~Yl~tl:U~\l 
r11'Vl'U~'IJ~~bfl'Vl"lJtl\l\l1'U tltl~~1\l ~m bbG'l~15rn~fl1'UJruvh ~iifl1~'IJ-r'U b~:UG'l~fi1\l1'U111~-B'~ b~'U 

'U 

1'Umrii~ii\l1'Uritl~~1\l'VlmtJ'IJ~~ bfl'Vll'U\l1'U..ij1\lfl~1J b~tJJ n'U ~~l'1tl\l bbtJ fl'IJ~~ bfl'Vl\l1'Utltl~~1\lbb~G'l~ 

'IJ~~bfl'Vll ~-B'~b~'U ~1:U~fl'l:fru~"lJtl\l\l1'Utltl~~1\l'!'U 1 bbG'l~1~~tl~f1~tl\ln'U~~~~r11'Vl'U~11' 

~. rn~"lJtl b~'U b~:ufi1\l1'Utltl~ ~1\l~1:u~ruru1bb'U'U'IJ-r'U~1f111~d biJ'U'Vl,j'1~"lJtl\l~-r'U..ij1\l~~~l'1tl\l b~tJfl~tl\l 
'" '" 'U 

fl1tJ1'Ur11'Vl'U~ ~o l'U ,j''U~\lbb~1'U~~-r'U..ij1\l1~~\l:Utl'U\l1'U\lJ~~~Yf1tJ'Vl1fl~'Ur11'Vl'U~m'IJ bb~J 
'U • 

~-r'U..ij1\lhjii~'Vl5~~~ b~tJfl~tl\l b~'Ub~:ufi1\l1'U tltl~~1\l~1fl~11..ij1\l1~Bfll'itl1 'IJ bbG'l ~1'U mrii~ ~11..ij1\l~~l'1tl\l b~tJfl b~'U 
'U 'U 'U 

fi'U~1fl ~-r'U ..ij1\l1~~-r'U..ij1\l~ biJ'U~~qjqj1~'U b~tJ m~'Ufi'U~1 fl~-r'U..ij1\l1~ tJ b~J'Vl~tll~~fl b~'U~1fl'Vl~fl'IJ~~ n'U~qjt1!1 
v , .. 

bbmbb~mru 

cr. rn~Vi~1~ru1fl1'UJrub~'U b~:U'Vl~tlG'l~ bbG'l~rn~~1tJ b~'Ub ~:U'Vl~tl b~tJfl b~'Ufi'U~1 fl ~-r'U ..ij1\l~1:U bi tl'U1"lJ"lJ tl\l 
'U 

~qjqj1 bb'U'U'IJ-r'U~1f111~ l'1tl\ll~-r'U rn~~~J~~tl'U bbG'l~ b~'U"/jtl'U~1fl~1,j'fl\l'U'IJ~~:U1rubbG'l~1~~tl rn~Yi~1~ru1 

1ij~UtJ"lJtl\l~1,j'fl\l'U 'IJ ~~:u 1rubiJ'U~~'U ~ ~ • 
'U. 'IJ~~ 1J1'V1~1'Uritl a11~ bbiil~ a~':im iinmlruru1bbuu'I.1i'u':i1fl11i¥l 

'U '" '" 

1'Urn~Vi~1~ ru1 b~:U'Vl~tlG'lm1f11fi1\l1'U..ij1\l b'Vl:U1tltl~~1\l1~fl1'UJru~ 1:U~~~~\ld 
'U 

P = (PO) x (K) 

P 

PO = ~1f11fi1\l1'U~tl'Vlt1JtJ~~-r'U ..ij1\l'IJ~~:UG'l1~ 'Vl~m1f11fi1\l1'Ub iJ'U\lJ~ 
'U 'U 

"It\l~~'41-n 'U~qjqj1bb~Jbb~ mrii 

, " 
K = ESCALATION FACTOR Vi~fl~JtJ ~% biJtll'1tl\lbVi:Urh\l1'U'Vl~tl'UJfl 

. , 

bYi:u ~AJ bijtll'1tl\lrn~b~tJflfi1\l1'Ufi'U 



-~ 

d 
\1111~'V1 @ ~1'LlV1f11"i 

.:j1'Ue:J1f111 'Vl1l1~ti.:j !K1e:J1f111 b"li'U~'Yhfl1111.:jb~~'U 11.:j'Vm1u1~ 'Vle:J~fl ~~fle:J1l3i'~ 'Vle:J'lh~"1jll, 
a\9lJ~'U'VI4 fJlIb'Ub~~lI G11:d1~J1 h.:je:J1'Vl11 f1~.:j~G1~, h.:j.:j1'U ~1 btJ'Ul?i''U bb~~ L~'Vl1l1~f111111111fi.:j 

u~m\J 

(9).~ 'lh~'lJ1'Ue:J.:je:J1f111U11IiJufi.:jvie:Jbll'U1il1'Vlt.h~ bb(;l1~1111fi.:j1~uu'IJ1~'lJ1.fl1~L'UU~b1ru 

(9).'ll 1~uuvie:J'Vl~e:J1~UUG11~~1.:j1 ~~~'Vl~e:JCJ.:je:J~1'UG11'U'Ue:J.:jmfl11 b"li'U vie:J'IJ~umfl1P1vie)fi1"lf 
G11~1vlyhG11'Vl-rUbfl~m'IJ~Umfl1P1 G11~cie:Jyh .,~., 

v v 
o ~ 0 

(9).~ 'VI1.:j1~U1~'U1'Ue:J.:je:J1f1111iJ'U~.:j'VI1.:j1~U1~'U1.fl1~'Ue:Jfl 

I G I .J 0 ~I 0 CV I d<C:lt, CV '1 II II ClI I
(9).cr G11'U u1~fle:JU'VI1iJ1b u'UG11'Vl1Ue:J1fI11 bU'V'l1~G11'U'VI(PJ~flUmfl11 ~~~(PJe:J.:jG111.:j 'Vl1e:J 

G 

u1~fle:JU 

'V'l~e:JlInUfl11rie:JG1~1.:jmfl11 bb(;l1~1111fi.:jbfl~e:J.:j~m 'Vl~mfl~e:J.:ji'je:Jfl~~t11111'IJ1~fle:JU'Vl~e:J~~~.:j b"li'U ~vll'1 
bfl~mfle:J1I~1b(;le:J4 bfl~mG1uJ1 bfl~e:J.:j'IJ~Ue:J1fl1P1 ~~~11 .,~., 

" 
(9).b'VI1.:jbVl11e:JUmfl11 ~'U~1I ~'Utllfl ~1.:j1iJ1flmfl11hw1e:Ju1~bn'U 'll bll(PJ1 

l-tlG1(PJ1 K = o.~cr + o.(9)cr Itllo + 0.(9)0 CtlCo + o.~o MtlMo + 0.(9)0 StlSo 
" 

K = ESCALATION FACTOR
 

It = ~"llih1f11~U~t.fl f1vi'11'IJ'Ue:J.:j'IJ1~ b'VIPIL'Ub~e:J'U ~G1.:j.:j1'Ubb~~~.:j1~
 
" 

10 =
 

Ct = ~"1j;j 11f11~hll'U(;l1'U b~e:J'U~G1.:j.:j1'U bb~~~.:j1 ~
 

Co = ~"ll;j11f11"1ibll'U(PJ1 'U b~e:J'U~ btl ~"lfe:J.:j'IJ1~fl1 ~11 f11
 

Mt = ~"1j;j11f111G1~rie:JG1~1.:j (W1111b'Vl~mb~~"liUJ'Ul?1) L'Ub~e:J'U~G1.:j.:j1'Ubb~~~.:j1~
, 

Mo = ~"ll;j11f111G1~rie:JG1~1.:j (l~1111b'Vl~mb~~"libll'Ul?1) L'Ub~e:J'U~ btl~'lIe:J.:j, 

'lJ1~fl1m1f11 

St = ~"ll;j11f11 b'Vl~flL'U b~e:J'U~G1.:j.:j1'U bb~~~.:j1 ~ 

So = ~"1j;j11f11b'Vl~flL 'Ub~e:J'U~btl~'lIe:J.:j'IJ1~ fl1~11f11 

Gt = ~"ll;j11f11 b'Vl~fl bb~'U b~~U~l:J~(PJL'U'lJ1~b 'VIPIL'Ub~e:J'U~G1.:j.:j1'U bb~~~.:j1~ 

Go = ~"ll;j 11f11b'Vl~mb~'Ub~ ~U~l:J~ (PJL'U'lJ1~ b'VI PlL'Ub~e:J'U~btl ~'lIe:J.:j'IJ 1~fl1~11f11 

At = ~"ll;j11f11 bbe:JG1~G1'V11 'U b~e:J'U~G1.:j.:j1'Ubb~~~.:j1 ~ 

Ao = ~"ll;j11 f11 bbe:JG1~G1'V11 'U b~e:J'U~ btl ~"1le:J.:j'IJ1~fl1~11f11 

Et = ~"ll;jbfl~e:J.:j~m fl~ bb~~U~.n ru.,,1'Ub~tl'U~G1.:j.:j1'U bb~~~.:j1~ 

Eo = ~"ll;jbfl~e:J.:j~ m fl~ bb~~U~.nru.,,1 'Ub~e:J'U~ btl ~'lIm'IJ1~ fl1 ~11f11 

Ft = ~"ll;j 11f11J1~'U ~ b'lI~'Vlll'Ub~1L 'U b~e:J'U~G1.:j.:j1'U bb~~ ~.:j1~, 

I Fo = ~"ll;j ... 



-m-

Fa = 

ACt = ~·I.j'U'nfl1viv~L~'U1'l1rJ~'UL~v'U~~-:j-:jl'ULL~l;)~-:j1Vl 

ACo = ~"lli1'nfl1viv~L~'U1'l1rJ~'U1'UL~v'U~ LtJVl~m'l.h~ m Vl11fll 

PVCt = ~"l1i1)lfllviv pvc 1'UL~v'U~~-:j-:jl'ULL~l;)~-:j1Vl 

PVCo = ~"l1il)lfllviv pvc 1'UL~v'U~LtJVl~m'l.h~mVl)lfll 

GIPt = ~"lli1)lfllviv L'VI~ flm'lJ~-:j fl~m'UL~v'U~~-:j-:jl'ULL~l;)~-:j1Vl 

GIPo = ~"llil)lfllvivL'VI~flm'lJ~-:jfl~m'UL~v'U~LtJVl~m'lJ)~mVl11fl1 

PET ~"lli1)Ifl1viv HYDENSI1Y POLYETHYLENE 1'UL~v'U~~-:j-:jl'ULL~l;)~-:j1Vl= 

PEo = ~"llil)lfllviv HYDENSI1Y POLYETHYLENE 1'UL~v'U~LtJVl~m'lJ1~mVl11fl1 

Wt = ~"l1i111fll~lrJ 1~vh1'UL~v'U~~-:j-:jl'ULL~l;)~-:j1Vl 

Wo = ~"l1i111fl1~lrJ1~vh1'UL~v'U~LtJVl~m'lJ1~mVl11fll 

fl. 1Gm)R1'\J1wvft-un'UarunJ1 LL'U'U'lJ~'U)1fl11fi'., ., 

(9). fl11Rl'U1rufh K ~lfl~ml'll~~fl~ru~-:jl'U'!'U"v I 1m-tllJllLl;)"l.J~"l1i111fll1~Vlrim'~I-:j"l.Jv-:j , 

m~'Vl11-:jV'llru"ll6 LVlrJ1-tl~I'U"l1v-:jU \vctmo LU'ULflru"VI1'U fll1Rl'U1 ru... 
\v. fl11fll'U1rufll K ~1'V1-r'lJ mru~ij-:jl'Uriv~~I-:j'VImrJ'lJ1~L.fl'Vl11~vrJ1'U~rurulL~rJ1 n'U~~\9i'mLLrJ fl 

v '" '" 

fll-:jl'U riv~ ~1-:jLL~l;)~'lJ1~L.fl'Vl1~~Vl L~'UI'lI~~ fl~ru~"l.Jv-:j-:jl'U'!'U LLl;)~~-:j'\.h~l;)~V'ltfl 'lJ ~ru tl'lJlJl1 Ll;)"l.J fI-:j.yj 

f11'V1'UVll1 

m. fl11fll'U1ru'VIlfll K f11'V1'U~1m-tlLl;)"l.J'VlPltJmJ m lJ1rILL'VItl-:j'Vlfl-rr'UI'lV'UL~rJ 1~ijfl11iJVlLPl~LLl;)~• 
f11'V1'U~1~V11Ll;)"U~~~'U5 (L'lJ~rJ'lJL .yjrJ'lJ) 1~LU'U~l;)~IL~~riv'U LL~1~-:j't11~l;)~V'ltfl'lJflrutl'lJ~1Ll;)"UfI-:j~'VIU1Ll;)"U 

v., 
Q..I ev ({ QJ 

~~V'l'Ufj'U'U 

oc. 1~Vi~I)rulL~'UL~~'VI~vl;)~~lfl fll-:jl'U~lmlfl1~eJ~'lJ~I-:jVll~rurull'l fll;)-:j tl'lJ eJ11~I-:jLdvfll K 
'U .., u 'U 

1'l1~~1'l1~1'V1-r'lJriv~~I-:j,!'U '11'UL~v'U~~-:j~v'lJ-:jl'Uijfl~1L'lJ~rJ'ULL'lJl;)-:j1'lJ~lfl fll K1'UL~v'ULtJVl~v-:j11f11fl11 oc% 

~'U1'lJL~rJ't11LuV'lI~~1'U~Ln'U oc % ~lfll'U1ru'lJ~'lJL~~'VI~vl;)Vlfll-:jI'ULL~1LL~fl)ru (LVlrJ1~fi~ It % LL1fl 

1~) 

ct. 1'Umru~ eJ-r'lJ~I-:j1~~1~11flVll fl11riv~~I-:j1~LL~1 L~~~m~1~rJ~ L1m 1'U~rurulLVl m U'U fl11~~~ 
v '" '" 

"Um~-r'lJ~I-:jfll K 1'l1~~m~I-:j'1 ~~~'t11~IH1'Ufl11fll'U1rufll-:jl'U1m-tlfil K "l.Jv-:jL~v'U'1VlVi'lrJl'll~V1~~qjqjl 
'VI~vfll K "l.Jv-:jL~v'U~~-:j~v'lJ-:jl'U~~-:j LL~1LL~11fll K lJl11~~~ijfll,j'vrJfl11 

b. fl11\ilm~'ULL~l;)~-:j1~1~\il rJfil~I-:j-:jl'U~eJ~'lJ~I-:jVll1~ LL~l;) ~-:j1~1'l1~~rurul1'lJ riv'U~1'U fll-:jl'U L~~ 
v '" '" 

'VI~v fll-:j1'Ul;) ~l;)-:j ~-:j~ ~ fll'U1ru1~~v L~v'Vl11'lJ ~"lli1 11fll1~ Vl riv~ ~1-:j~-:j't11~1 fll'U1fl.l'VIlfi1 K "Uv -:jL~v'U~~ -:j~v'lJ• 
-:jl'U-:j1Vl,!'U '1 LU'U~LLtl'Uv'U LL~1 L~vfll'U1 tlJL~'UL~~1m~"UvVllfl11~1'lfll;)-:jL~mfl11L~'Utl'lJ,hU'fl-:j'lJ'lJ 1~~1fl.l 


