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u'j~m PI~,:jVll ~BYi'(Jli1-U 

b~B,:j U'j~mm1fl1~1,:jrieJ~~1,:jB1fl1'j~m-UmJ1~(J b~'WeJ1fl1'j fl~~. \[) .rr'tJ ~'Wm-U~eJ(Ju'j~mru 
moo (;11'j1,:jb1lm h,:jY-lCJ1'U1~~,:jb~~1I~'1JmY-l~1'U~Vl'WB,:j~'j'N ~l'U~Vl'WB,:j~'j'N B1b.f1eJVl'WeJ,:jQ1,:j, 

~,:jVll~~Yi'tJli1-U C9l Vl~,:j ~1tJi5U'j~m~'j1fl1~Jb~nVl'jeJ-Un~ (e-bidding) 

~,:jVll~B'I1tJli10U lim111U 'j~~ ,:jfi'OJ~u 'j ~m~ 'j1 fl1 ~1,:j~~1,:j eJ1 fl1'j~ m-u B'W1 ~(J bU'W eJ1 fl1'j, 
fl~61. \[) .rr'W ~'Wm-U~B(JU'j~1I1ru moo (;11'j1,:jb1lm h,:jY-lCJ1'U1~~,:jb?l~1I?l'1JmY-l~1'U~Vl'WB,:j?l'j1,:j,
 
~1'U61Vl'WB,:j?l'j1,:j e:l1b.f1BVl'WB,:jQ1,:j ~,:jVll~B'I1(Jli1oU C9l Vl~,:j ~';Wi5U'j~mm1fl1~Jb~nVl'jB-Un~ 'j1fl1fl611,:j
, 
'1JB,:j,:j1'WriB?l~1,:j1'Wm'ju'j~m~'j1fl1fl~,:jd btJ'Wb~'W~,:j~'W 1!J,~o<f,~oo 'U1Vl (?lB,:j~l'Wbb U~ bb?l'W~l~'W-
b~~~B tJ'U1Vltl1'W) l~tJ 1~b?l'Wm1fl1\i1'W'j1n'1J-U~ hJ(;1B m?ll b~11

'" . 

C9l. btJ'W-u~ 'U fl fl61 ~lj B1~Y-l-r'U ~1,:j,:j1'W~ U'j ~ m ~'j1 fl1 ~1,:j1~ (J U'j~ m ~'j1fl1 Bb~ n Vl'jB-U n~ t'l,:j n~ 11 , " 
~,:jlj~61,:j1'W riB?l~l,:jU~~ b.f1Vlb~(J1tl'W 1'W1,:j b~'W1~,j BtJnl1 C9l ,C9lom,~bo (Vl~,:j~1'WVl~,:jbb?l'W?l111~'Wb~~~B(J-

Vln~'U'U1Vltl1'W) 

1!J. 1~ btJ'W~~l1m~'U~BH1'WLJill~'j1tJ~eJ~~,:j,:j1'W'1JB,:jVl1,:j'j1"lJm'j bb61~ 1~ bb~,:jbi tJ'W~mb~1 
'" 'U 'I lV '" 

m. 1~b tJ'W~lj~~u'j~ 1(J"lJtJ~111tl'Wtl'U~~'W-rrB b?l'WeJ'j1 (J ~'W~b -rr1 ~'W-rrm~'WB 1~bbri~,:jVll~B'I1(Jli1oU
"" , 

ru l'Wu'j~mPlu'j~m ~'j1fl1 Bb~nVl'jB-U nci' Vl~B1~ btJ'W~m~vhm'jB'Wb tJ'Wm~-rr~'1J11,:jm'jbb ~,:j-rr'W'j1fl1 
" 

mj1,:jbu'Wli'j'j1l1'Wm'ju'j~m ~'j1fl1Bb~nVl'jeJ-unci'fl~,:j-d 

ct. hibtJ'W0~-r'UbB n~VliVl~Bm111~1Itl'W ~,:jm'OJuli b?lli1~ (JB1I~'WPll611 Vl (J bl'Wbb~-r~'U1~'1JB,:j 
~b?l'Wm1fl11~ljfhi,:j 1~?l61~~Vlim111fi'1Itl'Wb-d'Wl1t1'W" , 

~111Vh"''1!'1!1(;1111Vi mY-l. n1Vl'W~ 

b. 'Ufl fl~Vl~eJ-U ~ 'U flfl~ ~'OJ ~ b-rr-I bU'Wi-i'"ru ru1 ~B,:j1~ B~n 'W \i1'W~ btJ'Wen~ bb?l ~,:jLJru~'j1 (J-r'U'j1 tJ~ltJ 
'I 'I 'U .... IIU \I al.I 'U v 

Vl~mb?l~,:jLJill~'j1 tJ-rm1 (J~1 tJ1~l1fl~B,:jFl'j'U tl1'W1'W?l1'j~,h9ru 
u " u 

~. 'U FI Fl61Vl~B-U ~'U flfl~~'OJ ~b-rr1 btJ 'Wi-I'"ill ill1tl'UVl'lh (J ,:j1'Wmfl-r\i ~,:j 1~~1 b-U'W m 'j~~oBB~~~l,:j 
'I 'I 'U v lV al.I 

~1(J'j~'U'UBb~ nVl'jB-Un~ (e-Government Procurement: e-GP) ~B,:j61,:jVl~ bD (J'W1'W'j~'U'UBb~ flVl'jeJ-unci''1J B,:j 

m1lLJru~fl611,:j~ bi'U1"1l1'lPI'W ~ -rrB1I61 ~~oBB~~~l,:jm FI-r\i 
IV 'U \J Q 

~. fl"'illru1~ B,:j-r'U bb61~~l(J b~'W~1'WLJru~li'W1fl1'j bl'Wbb~ m'j~l(J b~'Wbb~61~FI~,:j~,:jlj1l~ fl11~ bn'W 
'\J lV lV lV \J 

?l111Vl~'W'U1Vlfl'"ru ill1B1'OJ~1 tJ btJ 'Wb~'W?l ~ n1~ 
" u u 

., d ?lVl'W~~'W-rrm?l~B;;~'Ub?l'WeJ'j1fl1 Vl1,:j'j~'U'U~~:~,:jmFl-r~~1(JBb~nVl£}'j;~1~ 
1'W1'WVl b~B'W Y-l. PI 'j~Vl11,:j b16'\1 : 'W. 
<$ 8l f'\ 0 \
l1,:jb1611 :.. : 'W. 



~?l'Wh?llm~(l~mBf1?11~LJ~~m~~1f11~lCJ8b~f1'Vl~B'Uf1~ 1'W~1f11'1l~'l~ ~,ooo Ul'Vl 
'Ii q 

(?lB,:j~'W'\J 1'Vl f11'W) M'Vl1,:j"j~'\J '\J ~~';'i)~~ ~l,:jmf11':OB b~ f1'Vl"j'i)'U n~ bb'l ~'ll1~~ b~'W~ 1'W'Vl1-:Jt5i..nf11~ 1'W~~'Vdl-:J 

li.J~ ~ m b~8i.JntltJltJtl 'W.~.~ctctc::; ~~1'W~'" ffi0 b~eJ'Wn'WCJ1CJ'W YU·l.~ctct~ 1~tJ~11'W'1 ~'l\iHBn?ll"j 
'Vl1-:J~~'\J'\J~~';'i)~~,;h:Jmf11':o1i1'1 tJ8 b~ nYl'~ eJijn~ lli1'm tJ~~-:J';Jl f1'll1~ ~ b~'W biJ'W~ b~ CJ'\J~ BCJ bb~l ri eJ'W f111 b?l'W eJ... 
11fl1 ~~lCJ61~b~)CJ~lli1'~bl'\J1'1l~ http:uthaihealth.moph.go.th ~~B W\N\N.Gprocurement.go.th

'Ii 

'Vl~'i)G'l'i)'\Jm~'Vl1-:J1'Vl"j~~V;'Vl1.m.l b61"V o-ct'oct@)-@)ctbct ~B bTl 0 bTl 1'W'r'Wbb61~n61111'1lf111 

(tJ1VUdl'H1tJl Ud~~-:JA~) 
, .f v ..11 QJ ..,

U1CJUW'VIElL"lltJl"ll1qJ, ~l'WL1'llm~lJ1JB-:Jn'W "jfl'l::lldl'1!fl1dLL'VI~ 

\J1E1Uo'Yi'VI~ii11fjl dfU~'tI~~'VI'r~ tln'I.M~~lrtin l~Lb 'Vl'lJ 

'" ~-j1~1'1!fl1~~..nrr~el'Vi'EJGli1 /.. . 



b~mn.i.lb~m~.ilf11~\.:J1~CJm'itJ'i~mmlf11~b~n'Vl'i~iJn~ (e - bidding) b~'U~ Ev~ /l!J<t<t~ 
m'i~\.:Jnm'l~l'1B1f11'i61m-UB'l..mJCJ bi~h.JB1f11'i fl61~. l!J ~'t.J ~'t.Jvh-U61~CJtJ'i~~J1ru moo 1J11'il'1b1J1'l'i 

1'i'l'YW1'lJl~~'1b61~1J61'Um'Y'H;hu~Vl't.Jm61'i1'1 vll'lJ~Vl't.J~'161'i1'1 ell bJl~Vl't.J~'1\:ll'1 ~'1Vl1~m1CJD1-u (9) Vl~'1, , 
~1CJ16tJ'i~mmlf11~b~n'Vl'i~iJn~ (e-bidding) 

1J111JtJ'i~nl~~'1Vl1~~~CJD1-U, 
~'11't.J~ \061 n't.JCJ1CJ't.J 'Yt~.l!J<t<t~ 

~1CJ ~'1Vl1~~~CJD1-U ;'1~~ 1tJ.Qb~CJn11 "~'1Vl1~" ijfl111JtJ'i~G1'1fi~~tJ'i~m~'ilf11~1'1, 
n~61~1'1B1f11'i61m-u~'t.Jl~CJ biJ't.JB1f11'i fI?l~. l!J ~'t.J ~'t.Jmi61~CJtJ'i~1Jlru moo 1J11'il'1b1J1'l'i 

1'i'l'Y'lCJ1'lJl~~'1b61~1J61'Um'Y'lvll'lJ~Vl't.J~'161'i1'1 vll'lJ~Vl't.J~'161'i1'1 ellbJl~Vl't.J~'1\:ll'1 ~'1Vl1~~~CJD1-U (9) Vl~'1, , 
1~CJm'itJ'i~mmlf11~ b~ n'Vl'i~iJ n~ 1~CJij-rrmb't.Jt'L.Jl bb~~-rr~nlVl't.J~~'1~~ 1tJ.Q 

@. be:Jn al'm't.J'lJ~lme:Jml1~'lh::n1~~1l'l1
 

bb'lJ'lJ'itJ 'il CJ m'i~ ~ b~ CJ ~
 
" 

1J1~~\i1\Jnl~riB?i~1~€l1F11~ l!Jcfctrn	 -;j1tJ1\J Ci) b~dJ... 
(9). (9). bTl	 'ilCJm'iC.J~lJ1nru.yj161~bb~~~tJmrun~61~1'11JllJ1'i~1't.J. , ... 

b~n611'ib~'UVi n.(9)<t'o/n.CJ./<tbTI	 ':iJ1't.J1't.J (9) b~1J 

'11't.J61fll'UIJ1CJnd'i1J ':iJl't.J1't.J (9) b~1J 

- 'ilCJm'i bb'lJ'lJ'U CJl CJ'il CJ~ ~ b~ CJ~ m'i~~~'1tJ'i~IJ1-VloUl ~1'1~~ ~ b-UCJ1J 
" " 

b~n611'ib~'UVi n.(9)<t'l1i/n.CJ./<tbTI 

- 'ilCJ~~b~CJ~m'i'Vl1~B1f11'i b~n611'ib~'UVi n.(9)<t~/n.CJ./<tbTI 
oQ Q, ....	 0 I 

'11't.J1mnd'i1J61'1bn~~~1J	 ~1't.J1't.J (9) b~1J 

- 'ilCJ~~ b~CJ~flru~m~ru~ bfl~~'1?l'lJJltJ'i~tJl b~ n611'ib~'U~ n .(9) <t<tln .CJ./<tbTI , " 
- 'ilCJ~ ~b~CJ~-rr~ nlVl't.J~~ru~n~ru~~'1'l11,j~Jl b~ mb'lJ'lJ~hm'Y'l (Biological 

d 
Treatment Tank) b~n611'ib~'U'Vl n.(9)bTI~/n.CJ./<tbTI 

(9).(9).'0	 '11't.J1mnd'i1J1vHhb~~~~611'i ':iJl't.J1't.J (9) b~1J 

- 'ilCJ~t'b~CJ~-rr~nlVl't.J~Vl1J1~'11't.J1mnd'i1J1vHilbb~t'~~611'i 

'il CJm'itJ'i~n~'lJ bb'lJ'lJ bbm'UVl~~~ 1'YJ'YJ~ ~m 'i61 b"1.1't.J11i (FL) biJ't.JVl~~~ 1'YJ"1.1iJ~ LED 
" 

b~n611'ib~'UVi n.<tbTI/~.CJ./<t~ ':iJl't.J1't.J <t bb~'t.J 

bb'lJ'lJ1'lJ b61't.J~'ilf11~n1Vl't.J~ 111't.J'i~'lJ'lJ~~<ff~~~~1'1mfl-r~~1CJ~ b~ n'Vl'i~iJn~ ... 
bb'lJ'lJ~~~l~l'1 

bb'lJ'lJVl,J'I~~rf1 tJ 'i~ n't.J 

((9») Vl~ntJ'i~n't.J m'i b61't.J ~'ilf11 

(l!J) Vl~ntJ'i~n't.J~~~l 

61l'l'im'itJ-r'lJ'ilf11 
" 
'lJ 'Vl oQ CJ l1J 

((9») ~ b?l't.J~'ilf11~ii~~tJ'i~ 1CJ"1.1,j~11Jn't.J 
" 

(l!J) m'i-rr~'U11'1m'ibb 'li'l-rr't.J'i1f11~~1'1 bU't.JD'i'i1J 



- lv 

(9).b'1i	 bb'U'UDtl:!~b8mn"j"
 

((9») Dtl:!~b8n?l1"j"?il'UYi (9)
 

(I!J)	 Dtl:!~b'vn?l1"j"~1'UYi I!J 
.q 0	 I lJ 

(9).~	 "j"ltJl:l~b8tJ~n1"j"Al'U'Jru~lAlmn:l'l1'Unm'ln:J~1:lJBOQ (BiLL of Quantities) 

("j"ltJ~:! bBtJ ~ n1"j"fh'U'Jru"j"lAlnm'l'll'U n8?l~1'1bU'U n1"j"btJ~ bl:-JeJ b~81 Vf~tJ"j":!?l'lA~:!~'Uo1J8 b?l'U811ii'~o1J8:lJ~1Iii'b'Vll 
"	 " " 

bYitJ:lJn'Ubb~:! b~81 VftJ"j":!"lll'lf'Um'J~~llii')
" 

"''''' 1/kJ. ~W~:lJ'U\i'l"lJeJ,:j~b~'UeJ~lfll 

\!J.(9)	 ~b?l'Uml f11 ~tJ'I biJ'U~i:i m:O'Wf'U{fl'1'11'UYitJ"j":!mmlm{fl'1

" "
 

t!J.\!.) ~b?l'U8"j"lAl~B'I h.ibu'U~~flm~'U~B liL'UDru~hlC.J~tl~~'1'11'U'1JtJ'I'Vll'1"j"1"lln1"j"bb~~1~bb{f'lb1eJ'U
'"	 \J CU 41 cv 'V 

~mb~'J 'V1~tJ 11J Lu'U~~llii'-r'U 1:-J~'1JB'In1"j"~'11 Vfij~'UAA~'V1~8'UAA~~'Ub U'U~~'1'11'U~1:lJ"j":!b UtJ'U'UtJ'I'V11'1"j"l"lln1"j" 
\J	 "\J 

t!J.m ~b?l'UeJ"j"lAl~tJ'I hJ LU'U~~I:-J~tJ"j":! 1tJ"llu~'J:lJtl'U n'U~b?l'U8"j"lAl"j"1 tJ ~'U ru l'UtJ"j":!n1fl1tJ"j":!m~ 
" "	 " 

"j"lA1Bb~ n'Vl"j"tJlln~ 'V1~tJliJbiJ'U~m:!'Vhn1"j"eJ'UbiJ'Un1"j"'VIil'1J'Jl'1n1"j"bb~'1'V'U"j"1f118~1'1 LU'Uli"j""j":lJ~l:lJoUtJ (9), b 
" 

I!J.~ ~L?I'UeJ"j"lA1MB'IliJLu'Um~-r'UL8n~'Vli'V1~BI"111:lJf{:lJn'U ~'1tJ1'JtJ.fi b?l'51iJm):lJ~'UI"11~1'VlC.J 
<t.J \J	 <:'I;;.J 

bl'UbL~-r~'Ul~'U8'1~ b?l'UtJ"j"l fl1Hl~fh~'11Vf?l~~~'Vlibb~~ml:lJf{:lJtl'U b~'Ul1~'U ... " , 
lv.ct ~L?l'UeJ"j"1fl1M8'1liJb u'Uer~t:'IntJ"j":!LiJ'U~'Vl~~L?I'UtJ"j"1f111 'U?lm'U:::~Vfl:lJb oUlb?l'UtJ"j"lfl1bL~:!vh:lJ'Vh 

\J	 \J '\J \J 

QJ .=l 0 

?Itl:!tl:!llJ11:lJ'Vl m'W. n1'V1'U\'\ 

lv.b ~b?l'UtJ"j"l f11 MB'ILiJ'Ull ~'Ufll"1~ bb'l~ijt:-J'I'Il'UritJ?l~l'1tJ"j"~ bi1'Vl b~tn n'Un'U'Il'U~tJ "j"::: m mll"11{fl'1 " , 
1'U'J'Ib~'UliJtJtJtJnl1 (9),(9)om,b'1ibo ('V1~'1~1'U'V1~'1 bb?l'U?ll:lJ-W'UL~Iil~tJ tJ'V1n~'U'Ul'Vl~'J'U) bL~~L U'UI:-J~'11'U~b u'U 

~"'tl:!tl:!11IiltJm'ln'U~'J'U"j"1"lln1"j" mh tJ'Il'U\i'l1:lJn~'V1:lJleJl11ii''JtJ''j":!bU eJ'U'U~'V11"j""j"1'lfn1"j"~'J'UVfB'I~'U m.1'JeJ'Il'U 

~'U~'1i:i n~'V1:lJltJD tl:!tY~1 V!i:i]1'U:!biJ'U"j"1'lfn1"j"'U~'V11"j"?i1'UVfeN ~'U -rj1i?I1'V1n ~ 'V1~tJ'V11.1J eJ'Il'Ub8 n"ll'U~~'1'V11Iil 

b~B~8 

t!J.b'1i 'U f11"1 ~'V1~tJll ~ 'U fI A~~~:! boUl biJ'UA'"ru rul MtJ'IliJ tJ tJ1'U ~1'U:! bu'UmiJ bb?l Iil'lDru:O"j"l eJ-rml eJ ~1 tJ 
'II , \J .... '" \J 5.lI \J cv 

'V1~mb?lIil'lDru~"j"l tJ-r'U "j"ltJ ~1 tJliJ t:'I n~tJ'Im'U ~'J'U1'U ?I1"j":!G'll A'ru 
~ "	 ~ 

I!J.~ 'U 1"11"1 ~'V11tJll ~ 'U fI f1~~~:! boUl bu'Ufi'"rurul n 'U'V11h CJ'Il'Ui11A-r~~'1llii'v11 b1l'U n1"j"~Iil~tJ ~Iil~1'1 
'I , \J cv QI	 ~ 

Iii''JCJ~:!'U'UBb~n'Vl''j"tJlln~(e-Government Procurement: e-GP) 1ii'8'1~'1'V1:!bUC.J'U1'U".i:::'U'UBb~n'Vl"j"tJlln~ 

'UtJ'Im:lJDru~n~l'1 ~b1'Ul51l~ flI'U~o1JtJ:lJ~~Iil~tJ~lil~l'1i11A-r~ 
ev 'U \J	 rd " ,

I!J.~ A61rurullii'tJ'I-r'Ubb~:!~ltJb~'U~J1'UDru~'5'Ulfl1~ bl'Ubb~n1"j"~lt./b~'Ubb~~:!A-r'l~'1~:lJ~Al 
\J CLI cv cv	 \J 

liJ bn'U?ll:lJ'V1~'UU1'Vl A"'ruru181~~ 1tJ biJ'Ub~'U?l Iil fillii'" ~ ~ 

, " 
~b?l'U tJ ".i1fll'J:!MtJ'I bi:1'U tJ btln ?I1"j"'V1~n~l'U ~'U:lJl'W~tJ:lJ n'U n1"j"b?l'U 8"j"lfll'Vl1'1"j":!'U'U~~~B~ \i'l ~1'1i11 f1-r~"...	 ... 

Iii''JCJBb~n'Vl~81ln~ 11ilt./bwmu'U I!J ~'J'U AB .	 ltJ '"" 'd I tJ tJ Q OJ I 

m.@ ~1'UYI @ BC.Jl'1'WmJ\i'le:J':):lJbe:Jn~l~\i'l,:j\i'leJ 'W 

((9») 1'U mru~b?l'U8"j"lfl1b U'Ull~'UflA~"	 , 
(n) V!l'1V!'U~1'U?llJJUm1BV!l'lV!'U?i'J'U~ln\i'l1V!~'UG'llb'U1WW'l~8-rmB'In1"j"~\i'l, " , 

Y1::: bUtJ'U'u~'U flfll;j Dru~ "j"1 tJ~ mX'U~'J'W~~Iiln1"j" ~ijB1'Ul-:Ufl'J'UI"1:lJ (l:11~) 'W~tl:lJ-r'U"j"tl'lG'llb 'Ult:'1nlii'tl'l 
'II cv , 'U eu,	 \J 

('11) 'U~';wihtl\i'l'V1~8'U~';'Vl:lJ'V11'U'U~ltllil 1V!~'UG'11 b'U1WW'l~8-r'U"j"B'I n1"j"~Iil'Vl:!b utJ'U 

1l~'Uflfl~'V1tT'I~8'U~Aru~?l'U~ uru~"j"ltJ~8m"j":lJn1"j"~~\i1n1"j" ~~rll'Ul~fl'J'Ufl:lJ (l:11~) bb~:!uru~~~mX'U 
,	 "\J \J 1 cv 'U 'II 

"j"1 C.J1'V1ru'W~B:lJ-r'U"j"B'IG'l1b 'Ult:'1 nlii'tl'l 
"	 " 



- bTl 

(l!J) 1'UflcHU~b?l'l.ri)~lA1biJ'U'lJflfl~i5~~lJ~l'M~eJflru~'lJflfl~~m ~{j~'lJflfl~1~~'U~1 b'U1umtJ~~~1tl11 
'U ,	 '\ \ 

tJ~~'1l1'1l'U'1JeJ~~,1'U ~1 b'U1oUeJ (91fl~~~bb?l~~fi~fl1~ b001 biJ'U~'U~l'U (()1~) ~1 b'U1UmtJ~~~1~ltJ~~'1l1'1l'U'1Jm 
~ , 

~biJ'U~'U~l'U '\"I~eJlJ.x~~meJ~~l b'U1~fltlleJ~ 
~	 ~, 

(m) 1'U mru~b?l'Um1fl1 biJ'Uerb?l'Um1A1~lwl'U 1'\..I~1'U~ btJ'Uer~llJfh 1~~'U~lb 'U1~ru ru1'1JeJ~fl1~ 
\J \J ~ 'U	 llJ llJ 

b-U1~llJf11 ~lb'U1D(91~tJ~~~1~ltJ~~'1l1'1l'U'1JeJ..:Jer~llJrl1bb~~1'Umru~erboU1~llJf11~ltJ1~ biJ'U'lJflfl~i5~~lJ~l 
~	 ~ , 

~m'Ii~ru'1l1~1VltJ tll~~'U~lb'U1m1..:J~m~'U'Vl1..:J 'M~eJer~llJf11~ltJ 1~ biJ'U{j~'lJflfl~ 1~~'\..I beJfl?ll~(9l1lJ~~~'lJ 
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b~'U fl1'Jb~'Um€l fl~1'JeJ'Ub U'Ubofl"iJ 'M~€l1-rr~€l'UAA~5'J'J1J~1 'M~€l'U~'UAA~~'U1J~1 b~'U€l'J1A1 bb'Yl'U bu'U~'U, , 

1'1..1 mru~~
~ 
b~'U €l'J1A1'J1CJ~b~'U€l'J1A1~ 1~~ b~'U€l'J1A1~T~'UA1~'M1J1CJ Hll1hJ€l1"iJ(;]1 b'U'U\l1'1..1 m1J, 

~tyty1hi' Aru~ m'J1Jfl1'J~"iJ1'Jru1t:.J~fl1'JLJ'J~m~'J1A1Bb~ fl'Yl'J€l'U fl~'M~€l~\l'Ml~"iJ ~1~~b~'U€l'J1A1,r'U~bb"iJ\l 
bb~~ bb~~\l'M'"fl~1'U~'Yh1~b~€l1till1 ~b~'U€l'J1A1~11J1'Jfl(;]1b 'U'U\l1'Um1JLJ'J~ m~'J1A1~1\l Bb~ fl'Yl'J€l'U fl~... ~ 

1~b~~"iJ~1J'U'Jru 'M1flrl1~bb"iJ\l hi bu'U~~'U'w\l1til ~\l'Ml~ij~'Yl~~"iJ~hJ~'U-rrm~'U€l'M~€lhJ~'U'J1A1'IJ€l\l~b~'U€l'J1A1 
~ ~ 



- b 

b.b 1tJm-ru~tJ'n n{]'umV1'l'l~ 'lmEJVl~'l'lln f11~Y;'ll~ruloUm?ftJeril ~b?f'WeJ~1F11~ij~Yl511'l~tJf11~ 

Al'l b~ eJ n dJ tJ~ b?ftJeJ~1F11~ij~ fltJ ~~1EJ'1l,tH'nJntJntJ ~b?ftJmlF11~lEJ ~tJ ~ tJ ru 1 tJtJ ~~ f11PltJ ~~m l'l~1f11 
~ ~ 

8b~ nYl~'i),w n~Vl~m utJ~ b?ftJeJ ~1F11~ m ~'Vh f11~5tJb UtJf11~oUl'l'1Jll'l f11~ bb ~'l oUtJ~1F11 eJ~ 1'l bU'W'BnlJ 
~ 

~llJ~eJ (9). '0 mlJ~e)1'l.J1\J~\J~~~~1tJ~eJeJb~1.JeJ~1F11ffi~-rtJA\1lb~ eJn~lEJ~'l n~11 eJeJn bbfl:::mll~ ~~~l~rul 
G'l'l1 Yl~~ b?f1.JeJ~1F11~lm11.Jb U1.J~~'l'lltJ 

~ 

~ ~ 

11.JmrudVllntJ~\1lm-~Yl~1'l~~1~rulb o}1tJ11m~EJ flb~ n n1~Y;~l~rul~i:1 f11~b?ftJmlF11m~~lboijtJf11~ 
1tJ bb~l'l~b U1.JtJ ~dEJ'llu bbnYl1'l~l'1lm~eJ ~ 1'l~'l tJ~\1ln ~~Yl~l'liiBltJl'lEJ n b~ n f11~Y;'ll~rul~i:1 f11~b?ftJeJ~l f11 

{?)'ln~111~ 
..... II 

rrJ. m~'Vllg:ft.Yqjl:ijl.:l 

~'1ltJ~f11~tJ~~ ml'l~1f118b~ nYl~eJoij n~'l:::r;)£l'lvil~rurul~l'l~lllbbtJtJ~rurul ~'l~~tJ1 tJoUeJ (9).(;11
'" -.. u U u 11 

ntJ~'lVlll'l mEJ1tJ b'Ji l'U 'lJtJt:1l'l'llnltJ~l~~tJbb~'l bb":::~:::r;)eJ'l11'lVl~f1tJ~~n'U~t1!t1!lbU1.J,htJl'Ub~'Ub'VhntJ 

~eJEJi:1~ cf '1JeJ'l~1F11fh~1'l~tJ~:::mmlfllBb~f1Yld'iJoijf1~'11'i' 1oX~'lVlll'l~\1lf)eJ HltJ'1Jru:::'Vh~t1!t1!11l'lEJ 1.u 

Vl~f1tJ~~ fltJ eJ~l'lVj~'leJ ~1'l1l'l1'l'l~ 'iJ1tJ-d 

b'Ji.(9) b~tJ?fl'l 

b'Ji.l!? b~F1~'B1.J1F11~i'l'iiltJl~bbnmll 1l'lmutJb~F1i:1'l1'U~~'Vh~'1J'1Jl 'lA~eJfi'iJ'U'lA,J1J'U hJbn'U bf\ ltJvil 

md'1JeJ'l'Vll'l~l'llmd 

b'Ji.bf\ 'lA,r'l~eJ~ltJd:::ntJ'1JeJ'l'BtJlfl1~mtJ 1'UtJ~:::b 'Vll"l (;11ll bb tJtJVl'lJ'l~eJ~ltJd:::ntJ {?)'ld~tJ,1tJ~eJ (9).CS: (l!?) 

b'Ji.CS: 'lA,r'l~eJ~ltJ~~ntJ'1JeJ'ltJd~~'Vlb~1.J'Vl1.JeJ(;1?fl'lAm~llbb vi'ltJ~~b YlPll 'VlEJ 'lA~eJtJ~';Ylb~tJYltJ 'lA~eJ, , , 
tJ~~'Vlb~'U'VltJ'lA~ f1'Vl~vICJ~l~~tJ eJtJ rul(;11~tJ ~~ n eJtJ n~ m~b~tJ'VltJ b~eJ f11~'I'llru'1l ~ bbi:1 :::tJ~:::f1 'iJtJ i5~n ~~ltJd ~n1.J 

11 " '" " " 

mlltJ~~ml"l'1JeJ'l'BtJ1F11~bb vi'ltJ~:::b'Vll"ll 'VltJ ~'l1~bb~'l~m1tJtJ1oX~1tJdl'lJf11~~1'l I Yl~ltJbb~1 1l'ltJm~1mJ1oX 

1.umllbbtJtJWU'l~eJ~ltJ~:::ntJ{?)'l~:::tJ,1tJ~eJ (9).CS: (l!?) 

b'Ji.cf -wtJi5um~~tJli:11 YltJ.. 
'lA~f1tJ~:::ntJ-d'l:::AtJ loX 1l'ltJhJiil'leJflbdwlltJ1tJ (9)~ 11.J'lJtJt:1l'l~lnltJ~~'lJtJ~m~tJ~:::ml'ldlfll 

~ 

8b~f1Yl~eJoijn~ (~~tJ~l'l) ~tJ'llnoUm.Jn-W1.J (;11ll~ruruT~'1'lbb~1 
'\I \I'" ... 

I II I CIt. 

~.~l:ijl.:lU~Cnl':ijl~~'U 

~'l'lAl\1l~~'iilm~tJrh~1'l1l'lmbLJ'l'iJeJmutJ cf 'l1l'l ~'ld 
.:l,)U1~ @ biJ'U'iil'U1tJb~tJ1'UB(;1~1-r'iJEJi:1::: (9)b'Ji.b'Ji 'lJ'iJ'lAl~l'l b~eJ~~tJ~l'lll'i'viln1~neJ~~l'l 

~ 

o cv I 11 

?fltJ n'l1'Ufl1'\Jflll'lltJrndn'iJ~~1'l bbi:1:::, 
- ()ll~'WiJ1'U'~r'U~'U~ n run eJ?f ~1'l bbi:1:::~eJ{) eJ1.J~'l f1l'l'1J11'l mdneJ?f ~1'l (t;)lii) 

- uner'l, 'Vl\1l?feJtJ~'U 

- vil'll'Wb?flb~ll ((hm 
- neJ?f~l'l~l'U~ln, 'lA~m?fl(;1eJlJeJ 

'" 
- ni:1tJ~1.J'lAG'lll~l'U~lf1 bbi:1:::tlll~'WtJ~nrueJ1F11~, ... 

" " 
- 'lA~eJfll'U-'W'U'ii\J~l'l 

- Vl~m~l~tJ.ff1.JtJ1.J -~\1l~'li:hEJ1f1~'lm~ 1-Hbbi\',)bg:f~:ijm~1'U ~o 1'U 
.:l,)U1~ I!:l bUtJ'iil1.J1'Wb~'U1 'U5(;1~1~eJEJi:1~ l!?(9) '1JeJ'lAl~l'l b~'iJ~~tJ~l'll~vilmd 

" " 
~ 

- Vl~ 8fll'U-'W'WoUtJ'U'W 

- 'lA~BU'Wll'l~'U.fftJ'U'U 
- 'lA~m?fl~'UVl~'lfll 

" 'III II ~ 'I .... 
- '\II~eJfll'Ubbi:1Cn'W?fl~i'UVl~'lAl b'VIbba1bg:f~:ijm~ b'U cfo1'U 

/'l1\1l~ bf\ bU'U'iil'U1'Ub~1..l ... 



- b"li 

"l"'J~~ m b'iJ'W-;Jl'W1'Wb~'W1'WeJml~e)CJ(I::: C9lb.cr 'VB,mT<iJ\:J b~'mr1'u<iJ\:J h'lvhm'i 
" 

- ~~~'11m'l'Vl~,wl1) lJ'Im:::bdB'I'Vl~'1f1l, 
- ~~~'11~b:a'l'1lltJ) 'il'1Jl(;):::b'JJ'il'1 

, ~ ~ 

- 'Vl(lmfil'Wb\ilB'i fi?l(l. 

- riBB\)~oJ'I 
'" 

- b~'WviB'i:::UU?I'V1JhJ1(1mtJ1'WBlf11'i, 

"l"'J~~ a; biJ'W-;Jl'W1'Wb~'W1'WeJml~BtJ(I::: C9lb"li.bTl 'VB'Ifh-<iJ'l'1 b~mr1'u:ih'lh'lvhm'i 
" 

- Q1UU'W 
" 

- ~~~'1~lb~m'W 
- b~'W?lltJl-wyhmtJ1'WB1f1l'i ~~BlJ~'1U~Bn 1'uu~mbl:'1:::?ll'Vl"l1 
- ~~~'1'il"'JU'W1~ 

~ ~ 

- um:::b'ijB'Ibfl~BU~oJ'IVlB'I1..h, . 

- nB?I~l'1UmmB:::-UB'1llJ 1V1bb"''''Jba~:Ufn~1'U cro 1'U 

"l"'J~~ cr ("l"'J~a~vh~) bU'W-;Jl'Wl'Wb~'W1'WeJml~BtJl:'1::: lvb"li.cr 'Vmrll~l'1 b~mJ1'u~1'11~vhm'i 
, IJ I 'U 

- \ilmb~'1~h~'Wbb(l:::~oJ'I ~l'WVib'Vl~B 

- ~~~'11'1nU-U1'WU'i:::(;)-'Vl11l~1'1~~BlJBumru" ,
~ 

- ~~ti1'1'1l'Wm:::':iln 
~
 

.QQJ Q.I~ .Q
 

- \il~(;)'1'1l'W?I'V.flru"f'l bb(l:::'1l'W'i:::UU?I'Vl.flU1(1, , 
- ~~~'1m'l1f1lJ1-wyh bb(l:::'i:::uml'W1-wyh 

- ~~~'1iJltJ~B?lmijB'Wl~tJ 
- 'Vll~ 

bb(l:::l~nB?I~l'1'iltJm'i~l'1"~'1'VllJ~ 1Vlbb~lb?lh fI'iU~1'W ~n~B'I(;)1lJ'iUbb UU'iltJm'ibb(l::: 
I "" 

~rurul'VlnU'i:::m'i 'illJ~'1v1l?1m'W~riB?I~1'11VI?I:::B1~b~tJU~BtJ 1V1bb"''''Jba~:U.fl1~1'U bo 1'U 
v v , 

~. er\J1~1fhu~'U 

rllu1''U(;)1lJbb'U'U~qjqjl~l'1-VB C9lb"li ':il:::rh'Vl'W~ 1'WeJml~BtJ(I::: 0.C9l0 'VB'Irll~l'1(;)1lJ~qjqjl~err'W 

@o. nl'tr'UU~~n'Wfl"'J11J'!h~~'Un'W~eJ"l• 
~"1l'W::: m'iU'i:::mmlf11B b~ n'Vl'iB'W n~;'11~v1l-vB(;)nl:'1'1b U'W'VloJ'I~B 'Vl~Bv1l~rurul~l'1 (;)1lJ bb'U'U~'1 
" v v 

'i:::'U,1'W-VB C9l.bTl bb~l bb~ mru ':il:::~B'I1''UU'i:::n'WfI1llJ"11l'i~'Un~~B'I'VB'I'Il'W-<iJ'l'1~bn~;ff'WmtJ1'W'i:::tJ::: nl:'1l, 
hJ11BtJn1llv tJ oJu5~"Jln1'W~mlJl~1''UlJB'U'Il'W 1~CJ~1''U-<iJ'1'1~B'I~U~~m'iodBlJbb'1llJbbA1"1l1mim'il~~ 

" 
~'1b~lJ.fl1tJ1'W C9lct 1'W oJu5~':illn1'W~1~1'ubb~'1f11llJ"11l'i~Un~~B'I, 

. . 
1/ Q,Q5J 411 .t:::I 

@@. "!ltla'l"'J'Ua'Vl5 b'Un1~~'U"lJma'Wmb(l~eJ'W 6J 

C9lC9l.C9l b~'Wrll-<iJ'l'1(\'l'Vl1'U'Il'W~l'1f1~'1.Q l~lJl':illm~'W'IUU'i:::lJlruU'i:::"ii'1tJ ~. ?1.lvcrcr~ m'il:'1'1'WllJ1'W 

~rurul':il:::m:::v1~ll~~m~B ~'1'Vl1"ll~1'uB'W~b~'WrllnB?I~1'1':illn'lUU'i:::lJlruU'i:::-;JltJ ~.?1.lvctcr~ bb~lbvilJ'Wv v , 

'ilf11nl:'1l'1'VB'I'Il'WnB?I~1'11 'Wm'iU'i:::m~'ilf1lf1~'1.n bU'Wb~'W~'1~'W lv,~ocr)b"lioo U1'Vl (?lm~l'Wbbu~bb?l'W-

Vll~'Wb~~~BtJU1'Vl~1'W) bbl:'1:::~'1'Vl1~BVi'tJ5lij ?lllJl'i~tJn b~nm'i~~V!11~ b~ Bhj?lllJl'i~~~'Vll bb 'Vl~'1b~'W, 
?llJ'VlUrll nB?I ~1'11~ 1~ tJ ~ b?l'WB'ilf1l1~?lllJl'i ~ b~ tJ n~B'I'Vl~ m~ m~ B'Irl1b~tJ'Vll CJ ':ill n~'1'Vl1~BVi' tJ 5lm~" , 



- ~ 

(9)(9).kJ b~8~.:JVll~ 1~rlm~8n~b~'Wm1fl1'i1CJ 1~ 1~b u'W~~u:111.:J bb~:;1~~n~.:J~\~~ldJ~1~D'i:;m~ 
~ ~ 

'i1fl11~ CJ nl 'i ~'WsU 8 b?l'U8 'Vl1.:J ~ b~ n'Vl 'i 8i1n~ bb~l t:11~~U ~1.:J~:; ~8.:J~.:JVI~ ml1~.:J"1J 8.:JdJ1 b~ EJ.:J1'W ~1.:J~.:J mill LsU1 
~ 

:w1~ln\ph.:JD'i:::b 'Vllil bb~:::"Um,1'U~B.:JL.hb sU1dJ11~CJ'Vl1.:Jb~B 1'Wb~'U'Vl1.:J~ih~81 'VlCJ b~'Um.i bb~~?I1dJ1'ifl1 VlU~fl1'i~U 
~ 

"1J'W1~1Pl1~~~\i~'W ~~11 n11m::;'Vl11'1f1~'U 1f1~\J1::: n l~n 1"vl'U~ ~b6'l'W 811rn~\lb ZJu r-J.;'U~l.:J~::: ~B.:J\J DU~1Pl1dJ 
-.. 'U 'U d.J 

" 
n~V1:w1 CJ11 ~ICJ fl1'i~.:J b?l~dJ fl1'i'I"J1 ru "UCJ'U1i ~.:Jij 

(9)) bb ~.:Jnl'i~.:JVI~m11~.:J"U B.:J~.:J n~11 bsU1dJ1 ~ 1nIPi l.:JoJ 'i:; b'Vl f"l IPl EJ 6'll'Un.:J1'Wfl ru::: n'i'ilJ n1'i~.:J b?l~lJ 

fl1'ivnru'lJtJ'U1i .fI1tJl'U b'JI l'U 11U~.:JbblPll'U~~~U~1.:J~.:JVI~EJ~EJ"UB.:J1iJ1nIPl1.:JoJ'i:::b'Vlf"lbl'Wbb~ bU'U"U8.:J~~:OdJ'U(9)~ 
~ ~ 

11fl1'i m:::'Vl'il.:J fllJ'U1 fllJD'i::: fl1liltJ fib1'W1VlU'i'i'Vl,n1~m~ B~'W1~ 

(kJ) ~~fl1'i1~~.:J"UeJ.:J~.:Jn~11U'i'i'VJn1~tJ b~EJ1VIC! V1~m~EJ~ii~'Vl5b 'Ii'Ub~tJ1 nUb~EJ 1'VltJ 'J1 nIPi1.:JD'i:::b'Vlf"l 

lJ1cJ.:JD'i:::b'Vlf"l1'VltJ bl'UbblPl'J:::1~~UeJ'Wru1(P11iJ1 mh11n.:J1ufl ru:::m'idJnl'i~.:J b?l1dJfl1'i'I"J1ru'lJCJ'U1i1Vlm'i'Vln , '" , 
~.:J"UEJ.:J,1'W 1\i\~Jb~B~'U~m'Ii b~eJ1'VltJ ~.:J'J:;tXm 1~~UEJ'Uru11'1 b'li'U,1'WnEJ'Um'i'Vln"Um~.:Jb~EJ~'U V1~m U'W"U8.:J~, '" , 
~:OlJ'U(9) ~11 nl'im:::'Vl'iI.:JfldJ'U1fllJD'i~ fl1 f"l tJ fibl'U1~u 'i'i'Vl,nl\i\CJ b~EJ ~'W 
~ 

(bT1) 1'Umru~hJD~llii\Pl1lJ (9)) V1~EJ (kJ) ~-rU~1.:J'J:::tXEJ.:J~u~~mlJn~V1lJ1CJ11~ltJfl1'i~.:Jb?l~lJfl1'i 

vnru'lJtJ'U1i 

(9)(9).bT1 erb?l'Um1fl1~.:J~'!'Vll\i\ 1~rl\i\ b~EJflbb~1 1JJ1Dvh~ruru1 V1~8-tlB(9)n~.:JmtJ 1'Ubl~1~'Vl1.:J'i1'lJfl1'i 
~ '" '" 

n1V1'U~~.:J'i:::U 111'WsUeJ b'JI ~.:JVll~'J:;1UVI~ nD'i:;n'Ufl1'i~'W-tlm?l'WEJ V1~m~tJn~eJ.:J"il1n~EJeJnVl,r.:J~B~1\h:;n'U, ~ 

fl1'i~'UsU m~'WeJVI'W~ bb~:;eJ1"il~'J1'iru1b~tJ n~EJ.:J1~'lJ~H'm1lJb~CJVl1tJ~'W (t:11ij) 'illJ~.:J~:;~~1'iru11 Vlbu'W~~.:J 
~ 

.:J1'UmlJ'i:; L\j tJU"1JeJ.:J'Vl1.:J'i1'lJ fl1 'i 

(9)(9).CS:: ~.:JVll\i\?I.n'W~'Vl~~~:; bbm"1Jb~dJb~lJL~ m.J1"U V1~EJsUB n1V1'W~ 1'UbbUU~t1Jt1J11 VlbU'U1DIPl1dJ 

m1lJ b~'W"UB.:J6'l111n.n'U BtJ fl1'i?l.:J?l~ (t:11ii)
~ , 

@1£J. n1AD~'U~lfl1~1.:l1'lJnm'l~1.:l 

fl1'iD~U'i1fl1A1.:J1'UnB?I~1.:JmlJ?lIPl'inl'ioJ~m1f11~.:J'i:;U 1'U-tlB (9).<f ~:;i11lJ1l m'Umru~Y;\1.:J1U 
~ , 

nB~h~~~~.:JVI~m ~lJ~'U 1~tJl~nl'iIPlB1DC 

1Pl1lJb~EJ'U1"tIVI~mnru6Vl?lmbb~:;1~r11'Ulrum sUnu~ruru~1 bb UutHm1fl11~1Pl1lJdJ~fl ru:::-r:OdJ'UlPl~
'U IIU IIV di 

djEJ1'U~ kJkJ ~.:JVl1fllJ kJ<tbnkJ b~B.:J nl'i~'J1W •.n'lilmVl~B~D'i:::nBUeJ1~~.:J1'UneJ?I~1.:J 1Pl1lJV!11.:J~m"1,rn 
, , ~ 

b~"tI15fl1'iflru:::~\ilJ'WlPl~ ~ 'U'i okJ0bT1/1(9)oti ~.:Jl'UVi kJCS:: ~.:JVl1fllJ kJ<fbnkJ 
~ 

?I(P1'inl'itJ~m1fl1 (?ImA1 K) ~:;tXeJ.:Jfl.:J~~'i:::~u~n1V1'U~ 111'Ul'Ubb~lb?l~~(PI1lJ~n1V1'U~ 111'U~ruru1 
'U 'U v IU 

V1~BmtJ1'U'i:::tJ:::bJm~mlJ1Ji'"UCJ1tJeJBn1D 1\i\CJ~:::1oU'?IIPl'i"UB.:J'Vl1.:J'i1'lJ nl'i~1~'i:::tI1 'UsUeJ (9).<t
~ , 

":14 r 
@Q1. ~11l~.x1'Wj.o.j~gJ"111.:l 

b~eJ~.:JVI'r~1~rl\i\ L~ eJn~b?lUm1fl1'i1tJl~1Vlbu'U~~U~'l.:Jbb~::: 1~lPln~.:J~1.:Jri eJ?I~1.:J1Pl1lJD'i~fl1f"1Cbb~1 
~ ~ 

erb?l'Um1f11 ';J:; ~B.:J \P\ n~.:J11l 'U fl1 'iDnu1i.:J1'U rieJ?I~1.:J~.:Jn~11 ~ b?l'U B'i1 fl1~::: tXB.:Jii bb~::: loU'~~1'W fl1 'i'Vl~?1 BU
1'0 d.J 'U 'U 

'lJ1m:01'UtJihl'li1.:J'J1nfl ru~ n'i'ilJ fl1 'in1V1'W~:w1 1Pl'i\i1'U bb~:::'Vl ~?IeJutJ rJ Bbb'i.:J.:J1'W?I mIJ'lJ"1J m'Vl1.:J 'i1"Ufl1'i bb6'l::: 

\?lmU~bB n'lJ'U~'Vl1.:J'i1'lJfl1'i~U'ieJ.:J V!~B~iilI'i1UIPl;'i~~U DI'lJ. Dl?Ub~~ tJl'Vl.V1~m ~tJU bvl1"il1 n?lfl1IJ'W
I ~ , 
1f)1'i~m~n~ n.~. ~mEJ.:J1Vlb-tl1-rm1'lJfl1'i1~ l'Uelm1bJ~ln11~eJtJ61~ (9)0 "UeJ.:Jbb~~::: ?I1"U1od1.:Jbb~~~~eJ.:Jii 

.r1'Ul'U'li1.:JeJ~1.:JUBtJ (9) fl'U 1'WbblPi~:::?I1"U1'1i1.:J ~.:JIPiB1D'd 

(9)bT1.(9) 'li1.:J1vJY11 

(9)bT1.kJ 'li1.:JriEJ?l~1.:J 
, 

(9)bn.bT1 'li1.:Jbfl~B.:Jn~
 

(9)bn.CS:: 'li1.:J?I"U1.nU1~
, 



- ri -

GlCS::. f11~'lJ~U~~11Jf1~'Vl1J1mbfl~~:aUV'U 

11J~:;wh:m~tJ:;b lmf11~nB?l~l~~~'U~\r~~'lJ:5~~lll'Vl~ f1 bf1ruo/i~ f1~'Vl1l1mb~:;~:;b UtJ'U1ti1nl'VlWil11' 

1\i1mfl~~fI~\i1 

CVIL/ cv.c::.l 

'<il~'Vll\i1BVltJD11J

v1
/iln"Y'1'llW1 t1'UI!!lC;:~~(V-;- . 

, -_, I ..."-- -' 

.~_.~_.." ~ 



- <910 

6'1~"501";jtl-r\)"51Fll (1"11 K)
 

bbU\)~1~'lh~01F1;ij.:J'VI1~~~~51'U a.:J1'Ll~ lt1f1 b~B'I..J r.~~~~:J 'VI.F1. klct'ct'c:;:
 

b~ eJU1"lJ'VI~0 boru~th~ bil'VI.:J I'Ll ri eJ6'1~l.:J~~"5 bba ~15n1 "5l"h'U1 ru~1 i/O\)5qJ '111 bb\)UtJ-rU"51 FllHf
 
.cd., ~QJ 

fl. b.:J€l'Ll b·!.lbba~'VIamflru'rl 

<91. ~ruru~1 bb UUtJ~U"51f111~m m~flU O1"5nm'l~l-:l'VI ntJ"5:: bf1'Vl "5"J~~-:l-:ll'WtJrUtJ"5-:l bb~::"1i€J~bb'll~~\I 
" CLI '\, '\, 

A I I QJ I QJ e'QlClo Clo I II A I d d.::II 

bLJn~l tJfll \ll'U~ n~ru::VllJ"Jl'lfllfl"5f1 ru'VI'VlI'l'Ubba:::?l \In tl?l"51\l VllJll'1 b\l'W €l1'l'Vl'W'W bb~ ::VllJll'1"51tJ~ltJ tl'W'Vl, , , 
bun~ltJ1'W~n~ru~Fil~~'Ubb~:::~ -:lri€l?l~l-:l~€JtJ1 'Ub~ eJ'U1'tlbb~:::Vl~mnru~\9mJ~1!KnlVl'Wl'ld 

'Ii 

lv. ~rurulbb ULJtJ~mlfl11~d1 m~~\l1'Un'HlJb~~'Vl~€l~I'IFil\ll'U~l nFil\ll'Wb~~\911~~rurul b~€J~'llij
CLI CLI CLI CLI 

"51fll~\I ~I'Ivll~'U 11'1~ n"5:::'Vl"51 \I'VIlru'IJ ~ li 01"5 btJ~ tJ'UbbtJ ~-:l?l \I~'UVl~tl ~ 1'1 ~ \I ~l m~lJ"(Jru::: ~ tll'UbU~'lltl-:ltJ"5::: OJ 1'1 
'Ii 

"51fll ~lVl~U mru~~I'I{fl\lll'1 ~15~'U 11,\1il'WbUI'I'lltl\l"51fllbb'Vl'W 

bn. 01"5,jl~'1Jt1!lbbLJLJtJrmlfl11~tJ1i.J'U ~11{fl\ll91tl\lbb{f\lbb~:::tJ"5:::011"\1-X~rLJ{fl\l'Vl"51LJb'll'U1'U01"5 

tJ"5::: 01 1"\ tJ "5::: OJ~"51fll bb~:::191 €J\I"5:::~ 1'U~'1Jt1!l~l\l!Kl tJl1\ll'W~l\l bVlmt1'W 'l ~::: H~t1!t1!lbb LJLJtJrmlfl11!K 

'W~tl~~\lrllVl'Ul'ltJ"5:::bf1'Vl"(Jtl-:l\ll'Uri€J?l~l\l 6'1\91"5 bb~:::1501"5 fh'U"Jrum-Xli O1"5tJ~LJb ~~~l'Ifh-:ll'U 1il-X-rrl'lb~'U 
'Ii 

1'W mruvili\ll'Uritl?l~l-:lVl~l CJ tJ"5::: bf1 'Vl1'W\ll'U{f1\1 f1"511 b~CJl n'U ~::: 191tl\IbbCJ ntJ"5:::bil'Vl\ll'Un tl ?l~l\l bb~~:: 

tJ"5:: bf1'Vl1-X-rrl'lb~'W \911~~ fl~ru::"(J tl\l\ll'U ritl?l~l\lt1'W 'l bb~:: 1-X?ltll'lfl~€l-:l flLJ~m~rll'VI'U1'I 11 
~. O1"5"(Jm~'Wb ~lJfh-:ll'W ri €J?l~l\l\9\ llJ~ ruru1 bbLJLJtJrmlfll1~.Q bu'Uw.hY1"(Jtl\leHLJ ~l\lvi ~:: 191tl\l 

u u 'Ii 

b~CJn~€J\lfllCJ1'Wrll'Vl'W~ C;;:O 1'W 11LJ~\lbb~1'W~~rU~l\l1~~\I~tlU\ll'W\lll'1?l\?lVi'1~ Vlln.w'Wnl'Vl'U\?ldltJ bb~l
'Ii , 

~~LJ~l\1hJli~'VlBvi~::b~CJn~tl\lb~'Wb~~ fh\ll'uritl?l~l\1~ln~"h{f1\11~Bn\9itl1tJbb~:::1'U mru~~11~l\l~:::l91tl\lb~CJn 
'Ii 'Ii 'Ii 

b~'WA'U~ln ~~u~1\11-Xer~U~l\l~b U'WFi~rurul~U b~CJ m~'WA'W~lner~U~l\lll'1 ~ b~"J'Vl1€l1-XiXm~'U~1 nVj~ntJ"5::: fl'W 
\l 'V 'U 1IJ U 'U 

~'1J'1Jlbb~l bb~mru 

ct'. O1"5'W~l"5rulAl'Ul rub~'Wb ~lJVl1tl~ \?l bb~::: 01"5 ~l~ b~'Wb ~~Vl1m~ CJ n b~'W A'W ~l fler~u{f 1\1 \91l~ b1 tl'W1'tJ 
'Ii 

"(J€l\l~t1!tl!lbbuutJ~mlfl11~ 191€l\l1~~u01 "5 m"J ~?l€lU bb~::: b-M'W'lJtlU~ln~l11n\lutJ"5:::lJlrubb~:::1-X~tlO1"5 

'W~1"5rullil~~CJ"(J tl\l~loJ fI\ILJtJ"5:::mru bu'U~~'U?l,\?l 

I" d1"Q.J 1"4J OJ"lJ. 'lh:::bf1'Vl~l'Wflml-al.:Jbb~:::~j;l-a'Vl "l1flug:IQJ~1bbUtJtJ-a'U-alfll ~ 

1'W O1"5'W~l"5ru~1 b~lJVl1€l611'1~1 fIlAl\11'W~1\1 bVllJl nm'l~l\l1-Xr\'1'Wl ru \9\ llJ6'1 \9\"5 ~-:l.Q 
'Ii 

P = (PO) X (K)
 

rllVl'U\?l P = "51fllAl\11'W~ €JVlth tJVl~ mlfllAl\ll'WbU'W\I"J ~~~:::I91€J\I~ltJ 1-X~~U~l\l
 
'Ii 

PO = "51fllAl\ll'U~tlVlthCJ~er~U~1-:ltJ"5:::lJ~1~ Vl~€J~1fnA1\11'WbU'W\I"J1'I 
'Ii 'Ii 

~\I"5:::u1il'U~rurulbb~"Jbb~mru, u u 
, " 

K = ESCALATION FACTOR VI-Xn~lCJ ~% b~€ll91tl\lboW~Al\ll'WVl~tlLJln boWlJ ~% 
d 1.1 Q I d 

b~ tl\9l tl\l 01 "5 b"5 CJ n fll \ll'W f1'U 

ESCALATION FACTOR K
 

cl 
'VIlJ1~j'! @ ~1'Umfl1~ 

\ll'Utl1f11"5 VlmCJ~\I tri'''Jmfl1''5 b'll'W~'Vh01"5 h\lb~m.l h\l'VW1LJl61 'Vl€J~n ~~ne:n~tJ 'VltltJ~:::'lJlJ, 
eloo.J~'W'Vl1 ~lJb'Wb~CJlJ ?l"5:::11ml1 h\lEnVl1"5 f1~\I-W?l\?l, h\l-:ll'W r"J bU'W~'W bb~::1,xVllJ1CJmlm"JlJ(i\l 
1~Y11"(Jtl\lEnfll"5U"5"5~U(i-:l"'lCJblJ'U~lVlth~ bb\9l11J"5"JlJ(i-:lVl~mb tJ61\1 bb61::"5::UU1'i'1Y11flltJ1'WU~b"J rutJ-a::tJl'tJtl\l 

tl1f11"5U"5"5~ U(iwi €lblJ'U ~lVltil tJ bb~11J"51lJ (i\l"5:::uutJ"5:::tJlfllCJ1'UU~ b1 ru~:::UUvl €lVl~m::UU?l1 CJ ~1\11 ~~ 1'1 

Vl~tl~\ltl~1 'U~l'U"(Jtl\lEnfll"5 b'1i'U vltltJ~UEll O1f'1vl€Jfh'l1 "'1~1~Y11~lVj~Ubfl~€J-:ltJ~UEn01I"\ ?l1CJ~€JY11 "161 "1 
'Ii 

v v 

'Vll\1"5:::LJ1CJ,jl"(Jtl\l€l1f11"5~'U(i\l'Vll\l"5:::U1CJ,j1f11CJ'Wtln 



~1'ULJ~~fleJU~~1 bth.J?ll'l1f-rUe:nfl1~ bQY'll ~~1'U~~~ nu eJ1Fl1~1~ ~~eJ'l?lh.:J 'lIf~eJLJ~~fleJuY'l~mJnU 

fl1~rieJ?I~l'leJ1Fll~ bb~1lJ~1lJ~'lbFl~eJ'l~m 'lIf~mFl~eJ'l~ eJfl~~oJllJ1LJ~~ fleJU'lIf~eJ~~~'l b'li'U ~y.j'V1 bFl~eJ'l 
FleJlJ~1b(;leJ1 bFl~eJ'l?lUJl bFl~mLJ-rUeJ1fl1f'll ~~~lJ i~i 

" 
'Vll'lbVi'l~eJUeJ1Fll~ ~'Ut1lJ ~'U~fl 'vil'l'iJlfleJlfl1~1~~~eJu1lJbn'U bT1 blJm 

1i?lm K = o.lflct + O.<9>ct Itllo + 0.<9>0 CtiCo + o.~o MtiMo + 0.<9>0 StiSo 
" 

l'l'l1ii~lFllvhi rll'U1 ru (;lllJ?I (;l ~mi nu ~ruru~1 bbuuLJ-rU ~1 Fl ~Ih'l ~~vh~'U 1~ ~ m ~'Vl~1'lY'llru'l1~
" " "
 

K = ESCALATION FACTOR
 

It = l'l'l1ii~lFll~U~lJlFl~11 LJ'1JeJ'lLJ~~b'Vlf'll1 'Ub~eJ'U~~'l'l1'Ubb~~~'l1~ 
" 

10 = l'l'l1ii~1fl1~U~1JlFl~11 LJ'1JeJ'lLJ ~~ b'Vlf'll1'Ub~eJ'U~ btJ~'lleJ'lLJ~~ mmlFll 
" 

Ct = l'l'l1ii~lFll~blJ'U(;l1'U b~eJ'U ~~'l'l1'Ubb~~~'l1 ~ 

Co = l'l'l1ii~lFll~blJ'U(;l1 'U b~eJ'U~b tJ~'llmLJ~~m~~lFll 

= ,Mt l'l'l1ii~lF111 ?I~rieJ?I~l'l (llJ~1lJb 'lIf~ mb~~~ blJ'U~) 1'Ub~ eJ'U~ ~'l'l1'U bb~~~'l1~ 

Mo = l'l'l1ii~lFll1?1~,rieJ?I~l'l (llJ~1lJb 'lIf~ mb~~~blJ'U~) 1'Ub~eJ'U~ btJ ~'llm 

LJ~~m~~lfl1 

St = l'l'l1ii~lFllb 'lIf~ fl1'U b~eJ'U~~'l'l1'Ubb~~~'l1~
 

So = l'l'l1ii ~lFll b'lIf~ fl1'U b~eJ'U~ btJ ~'llmLJ ~ ~m ~~1 Fll
 

Gt = l'l'l1ii~lfl1 b'lIf~ fl bb~'Ub~~U~C-J~ (;l1'ULJ~~b 'Vl f'll1 'Ub~eJ'U~~'l'll'U bb~~~'l1~
 

Go = l'l'l1ii~lFll b'lIf~ fl bb~'U b~m.l~C-J~ (;l1'U'lJi~b 'Vlf'll1 'Ub~eJ'U~btJ ~"1JeJ'lLJ ~~m mlfl1
 

At l'l'l1ii~lFllbbeJ?lY1?1'Vl1'Ub~eJ'U~ ~'l'l1'U bb~~~'l1~
 

Ao = l'l'l1ii~lFll bbeJ?lY1?1'Vl1'Ub~ eJ'U~b tJ~"1JeJ'lLJ~~ m~~lFll
 

Et = l'l'l1ii bFl~eJ'l~ m fl ~ bb~ ~u ~ Jlru"Yl1'U b~ eJ'U~ ~'l'l1'U bb~ ~~'l1 ~
 

Eo = l'l'l1ii bFl~eJ'l~ m fl~ bb~ ~u~ Jlru"Yl1'U b~ eJ'U~ btJ ~'ll eJ'lLJ ~~ m ~~1 Fll
 

Ft = ,
l'l'l1ii~lFllJldJ'U~b"1J~'lIflJ'U b~11'Ub~eJ'U~~'l'll'Ubb~~ ~'l1~ 
l'l'l1ii~lFllJldJ'U~b'll~'lIflJ'Ub ~11 'U b~eJ'U~b tJ~'lleJ'lLJ~~m~~lFll 

ACt = l'l'l1ii~l fl1vieJ~ blJ'U(;l1~~'U b~ eJ'U~~'l'll'U bb~ ~ ~'l1 ~ 

ACo = l'l'l1ii~lFllvieJ~ blJ'U(;l1u~'U1'Ub~eJ'U~ btJ~"1leJ'lLJ~~m~~l Fll 

pvCt = l'l"1lii~lFl1vieJ pvc 1'Ub~eJ'U~~'l'l1'Ubb~~~'l1~ 

PVCo 1'l"1l'd~lfl1vieJ pvc 1'Ub~eJ'U~btJ~"1JmLJ~~mmlFll 

GIPt = 1'l"1l'd~lfl1vieJb'lIf~ fleJ1U ~'l fl ~m 'U b~eJ'U~~'l'l1'Ubb~~~'l1 ~ 

GIPo = l'l'l1ii~lFllvim 'lIf~ fleJ1U ~'l fl~m 'Ub~eJ'U~btJ ~"1JeJ'lLJ~~m ~~lFll 

PET = 1'l'l1'd~lFllvieJ HYDENSITY POLYETHYLENE 1'Ub~eJ'U~~'l'l1'Ubb~~~'l1~ 

PEo = 1'l'l1'd~lFllvieJ HYDENSITY POLYETHYLENE 1'Ub~eJ'U~btJ~"1JeJ'l 

Fo = , 

LJ~~m~~lFll 

Wt = 1'l'l1'd~lFll?11~1y.j-rh1'Ub~eJ'U~~'l'l1'Ubb~~~'l1~ 

Wo = l'l'l1ii~lFll?11~1y.j-rh1'Ub~eJ'U~ btJ~'lleJ'lLJ~~m~~lFll 

Fl. 15fl1';jFh'U';lru~1otln'U~ruru1bb'UU'\.H'tJ'nF111~ 
IV Q) 

fl1~rll'U1ruFh K 'iJlfl?lmmlJ~fl~ru~'ll'UJ'U '1 1'lIf'1icf(1 b(;l'1JI'l'l1ii~1fl11?1~rieJ?I~1'l'1JeJ'l 
" I , 

m~'Vl~1'lY'llru'l1~ 1~~1i~l'U'1JeJ'lU lflctbT10 b~'Ubf1ru"Yl1'Ufn~rll'U1rufl1~rll'U1ruFh K ?I1'l1f-rumru~~'l1'U... 
rieJ?I~l'l'llfm~LJ ~~bJl'Vl~1lJeJ~ 1'U~rurul b~m n'U:;]~~eJ'l bb~ flFl1'll'U rieJ?I~l..:J bb~~ ~LJ~~ bJl'Vl1~i~b :;]'UmlJ~ fl~ru~

" " " 



bbl;1~~\n.h:·m~'YH51 LJAruniJ~lbl;1'VA\l~nl'vltl~Hn1~rhtllru'vll~~1 Knl'vltl~1Vilibl;1'U'Vwli'JmJ ~ ~1 bb'vl1.l\lVln 
'\J , 

.ffi.J~Btl1~CJ1lJ;jn1'jU~b9'l~bbl;1~ nl'vltl~1~v11bl;1'U~dJ~tl5 (bLJ~CJiJb ViCJiJ) 1~b~tl(:.Jm11b ~OJ neJi.J bb~1~\l,.h(:.Jl;1~i'l5 

1LJAru niJ~l bl;1'VA\l~V!,j'l b"''U~lJ~tl5Jtl 1~~OJ1~ rul b~i.J byjdJV!~ eJ'" ~OJl n~l\lltlOJl mlAl~~-riJ'~h\lv11~ rurul 
~ ~ v v 

~m1\lfliJcrl1-;j'1\lbdB~1 KmlJ?l~~~1V!-riJn8?l~1\lJ1..l6'\ 11..lb~Btl~~\lllBiJ\lltl~~~lbtl~CJi.J bbtl"'\l1tI'\lln~l K 
'\J '\J I 

1tlL~Bi.JbU~'1JB\l~lrnnl1 ~% ~i.J1LJ1~m.hbQi'll~~ltl~bfiu ~ % lJlr\'ltllruLJ-riJbyjlJV!~B"'~Al\lltlbb~lbb~ 
mru (1~CJ1lJf1~ ~ % bb~n1~) 1tlmru~~-riJlll\l1lJ?lllJl~t1v11n1~nB?l~1\l1Vfbb~lb?l~'\l~llJ~~CJ~blm1tl 

'\J 

~t1Jt1Jl1~m~i.JmldJ~~'UB\l~-riJlll\l ~1 K ~llJ~~~~1\l1 ~OJ~oJllJ11otll i.Jn1'jr\'li.Jlru~l\lli.J1Vili~l K 'UB\l 

b~Eltl?lV1VflCJ(?lldJEllCJ~rurulV!~eJ~l K 'UB\l b~m.J~~\llJBiJ\lltl'\l~\l bb~lbb~11~1 K ~11~'\l~~~1,j'BCJnl1n1~ 
, " "" IV 

~lc.l b~tlbb~"'~,l1(;]1~~1 CJ~11l1\l\lltl~~-riJlll\lv111~bb~"'~\l1~~llJ~rurul1LJ ri BU~lU~l\lltlL ~lJ'vl~B~l\llU"'~"'\l
'\J ...... 

~\l OJ~r11tllru1~~m~m'l~liJ~'!lihlml?l~riEl?l~l\l~\loJllJl Altll ruV!l Al K 'UB\l b~Btl~~\llJBiJ\lltl\ll~'!tl 'l 
b~u~ bbl1tlBU bb~l b~Br\'ltll ru b~tlbyj lJ1~ ~'U Bv11 Al1lJ\i1 n"'\l b~B\l fl1~ b~tlniJ,hi!fl\liJLJ~ ~lJlru 


