
Ud~n1~~~~1~B~~51~ 

b~B~ Ud~m~d1f11~1~nm'l~1~B1F11d?lm~m..l1~~ ~U'Wmf11d f1?l~. l!:l ~'W ~'Wmi?lB~U'j'~lJ1ru 
moo t911d1~blJm b~'Vm1'\J1~~~b?l~lJ?l'1J.fI1'1"l(ih\..J~biJ'Wbb~~(;]1'lJmiJ'Wbb~~ rl1b.flm~B~B~~51~, , 

~~~1~~~~51~ (9) ~~~ ~J~iBU'j'~m~'j'1f118b~n'Vl'j'BiJn61 (e-biddin~) 

~~~1~B~~51~ ~f1J1lJU'j'~?l~A~~Ud~m~d1f11~1~?l~1~mF11d?lm1jB'W1~~ bUtlmF11'j', 
f1?l~. l!:l ~'W ~'Wmi?lB~U'j'~lJ1ru moo t911d1~blJm b~'I"l~1'lJ1~~~b?l~lJ?l'1J.fI1'1"l(;]1'lJ~b'W'Wbb~~(;]1'lJ~b'W'Wbb~~, 
rl1b.flm~B~B~~51~ ~~~1~B~~51~ (9) ~~~ ~J~iBU'j'~mm1F118b~n'VldB'Wn61 'j'1f11n~1~'1JB~~1'WnB?l~1~, , 
1'W n1'j'U'j'~ mm1f11f1~~.Q bU'Wb~'W~~~'W l!:l,c:ioct,b'lJoo 'lJ1'Vl (?lB~~1'Wbb U ~ bb?l'W~1~'Wb~~~B~'lJ1'Vl~JtI) 
1~E.l1 ~b?l'WB'j'1f11:01'W'j'1n'1J'W~1,Jt9IBn b?l1 b~lJ.. 

(9). bUtI'W~'lJf1f1~~~m~'I"l-r'lJ~1~~1'W~Ud~mm1f11~1~1~~u'j'~mm1f118 b~ n'Vl'j'BiJ n61 ~~ ml1J , " 
;~~~~~1'WnB?l~1~U'j'~b.fl'Vlb~~Jntl 1'WJ~b~'W1,JilB~n11 (9)J(9)om,b'lJ~o (~~~~1'W~~~bb?l'W?l1lJ~'Wb~~~B~-

~n~'lJ'\J1'Vl~JtI) 

l!:l. 1,Jbu'W~~tlm~'lJ~B 111tliJru~d1~~B~~~~1'W'1JB~'Vl1~'j'1'1Jn1'j' bb~~1~bb~~bi~'W~mb~J 
\I \I' QJ '\J 

m. 1,JbU'W~~~~U'j'~1~'1JtJ~JlJn'WI1'lJ~~'WiB b?l'WBd1 ~~'W~ b-rr1~'W-rrm?l'WB1~bbn~~~1~B~~51~
"" , 

ru 1'WUd~m~Ud~mm1f118b~n'VldBiJn61~~B1,Jbu'W~m~vi1m'j'BtibUtlm'j'i~'1JJ1~m'j'bb'l1~i'W'j'1f11 
" 

B~1~ bU'W5d'j'lJ1'WmdUd~mm1f118 b~n'Vl'j'BiJ n61 Fl~~,i 

c(. 1,Jbu'Wrn~-r'lJbBn~'Vl~~~Bf1J1lJAlJ 
\I 

n'W srt~m~UDb?l51,J ~BlJ~'W~1~ 1'Vl~ bl'Wbb~-r:O'lJ1~'1JB~ 
o:llJ, ':J 

~b"'tI Bd1 f111~~ fi1i~1~"'~~~'Vl~f1J1lJ AlJ n'W b-d'W11,!'W" , 

ct. ~ b",'Wm1f11~B~ 1,J bU'W~~tl nU'j'~biJ'W~'VlB~b"'tlB'j'1 f111'W'" m'W~~~1lJ b-rr1 b"''WB'j'1Fl1 bb~ ~ 
\I \I \I \I 

~1lJVi1~ruru1(911lJVi m'l"l. fl1~tI~ 
'" '" 

~. 'lJf1Fl~~~BiJ~'lJ 
, 

f1f1~~ ~~b -rr1 bU'WI·i~ruru1~B~
QJ 

1,JB ~
\I
1'W:01'W~b

e'.I 
u'Wrn,J bb",~~iJru~d1~-r'lJ'j'1 ~~1 ~ 

.. \I QJ \I QJ 

~~mb'"~~iJru~'j'1~-r'lJ'j'1~~1~1,Jtl n~B~f1d'lJ~J'W1'W"'1d~G11Aru 
'" " '" 

b'lJ. 'lJf1f1~~~B'W~'lJFlFl'l~~~b-rr1btJ'Wfi~ruru1n'lJm.h~~1'W.fI1f1-r:o srt~1~~l1biJ'Wm'j'~~~B~~~1~ 
, " \I QJ QJ c'I 

~J ~d~'lJ'lJ8b~ n'VldB'W n61 (e-Government Procurement: e-GP) ~B~~~'Vl ~ bU~'W1'W'j'~'lJ'lJ8 b~ n'Vl'j'B'Wn61'1JB~ 

mlJiJru~nm~~ bi'lJ1'1l~ ~'WEHfBlJ~ ~~~B~~~1~.fI1f1-r:o 
QJ \I \I e'.I 

c:i. A~ruru1~B~-r'lJbb~~~1m~'WrJ1t1iJru~5'W1f11d 
\I QJ QJ QJ 

bl'Wbb~ n1'j'~1m~'Wbb~~~f1~~srt~~lJ~fi11,J Lii'W 
\I 

"'1lJ~~'W'lJ1'VlA~ruru1B 1~ ~ 1~ bU'W b~'W'" ~ fi1~
" '" '" 



(\!:J) 

~6'lt..! hf.'l1lJ1';iC1~mf)mn~'tJ~~m\l\~lfllv1";mB~~flVl~B{jfl611 'kl~lfll'1l\l\~~ \!:J,ooo '\J1Vl 
~ , 

((1 B~ ~t..!tJ I'YHll t..!) 1I'1Vll\l~~tJ tJ-.D~iffB~ \I\:trl\lfllfl-rfjB ~~ flVl ~B{j fl61I~~ ~'ll1~~ b~t..!~ 1t..!Vl1\l'Bt..!lfll~ 1'Ll~~V!11\l 
1''kl~ ~ f'1 b~€l'l.Hl1JcJlc)'W 'W.Pl.l!JetetG ~~iu~ '" \f1 0 b~8WlU~n~'Ll ·'I'U·1.\!:Jctct~ 1~W\9111U1V!~\91bBfl(11~ 
Vl1\l~~'\JtJ ~~~B-.D\91~ l\lfllfl-rfj v1'1 ~ Bb~ flVl~B\Jm, 1v1'il1ClV!6h'l1fl'lll ~~ b~'Ll ~tJ 'Ll~~~EJtJ ~tl CJ b~~l ri tlUfll ~~(1tl B... 
~1A1 ~~lCJ~~bBm'111'1~bltJ1'1l~ http:uthaihealth.moph.go.th V!~B W'MV.Gprocurement.go.th 

v!~f)(1f)'\JmlJVl1\l1 Vl~I'1y.jYiVlll,m~"U o-et'Oct<9l-<9let'Oct ~f) bTlObTl 1tl1'Llbb~~b lm~l'1lfl1~ 

(tllEJtI~1~tltll tI~~"'~r1~) 
,..1 v ...t.t.., ..... 

U'!JL1.YlVlf.IL"tlV"J'1l1qj \i11\JL1'llm'S'1J1Jfl\jf)'U 'S'm~i')1'lln1·nl.VI'U 

'U1EJU.YlYlU~1'Bl':iN'1"U~\l"",1~ \.I5~':i1'!lm':iLl.'VI1J 

~1141'llm4~{jVi'1\i1B~EJi'i1;J 
~ . 



btln?fl"iU"i~mmlAl~\:ll~vnl'~u"i~m~"ilAl~h~n'VI'H)'un~ (e - bidding) b6'l"lJ~ E -DJ Ilvcrcr~ 
m"i~\:lritl?fh:ltl1Al"i?f'l1'Um ..mJv b'iJi.Jtl1Al"i A?f6'l. Iv .fii.J vri.Jvh-rr?ftlVU"i~lJlru moo ~l"il\lblJm 

h:lVW1'U16'1~\lb?f~lJ?f"lJfl1'V'l\9l1'U6'lbiJi.Jbb'<iJ\l\9l1'UmiJi.Jbb'<iJ\l €llbJlmiitl\ltlVlCJ51-W ~\l'Vll~tlVlV51-W C9l 'Vl~\l , " 
~ltJiBU"i~mmlA1Bb~n'Vl"itliJn~ (e-bidding) 

~llJU"i~nl~~\l'Vll~tlVlCJ51-W, 
6'I\l1i.J~ "Pf1 ni.JCJ1CJi.J 'V'l.~.lvcrcr~ 

~lCJ ~\l'Vll~tlVi'CJ51-W ~\l~tlludb~CJn·-.h "~\l'Vll~" ijmllJU"i~?f\lri'<iJ~U"i~m~"ilAl~l\l, 
ritl?f~l\ltl1fl1"i?fm-Wtli.Jl~CJ biJi.Jtl1Al"i A?f6'l. Iv .fii.J vri.Jvh-rr?ftlCJU"i~lJlru moo ~l"il\lblJ~"i 
h\l'V'lCJ1'U16'1~\lb?f~lJ?f"lJfl1'V'l\9l1'UmiJi.Jbb'<iJ\l\9l1'UmiJi.Jbb'<iJ\l €l~lbJlmiitl\ltlVlCJ51-W ~\l'Vll~tlVlCJ51-W C9l 'Vl~\l ,	 " 
l~CJm"iU"i~mmlfl1Bb~ n'Vl"itliJn~ l~CJij-vmb i.J~oJlbb6'l~-Vtlfh'Vli.J~~\l~tllud 

@. btl nr;t1"ibb'U'UVl1 fJbvnr;t1"i'lh::n1\Pl"i1A1 

bb'U'U"iU"ilCJ m"i6'l~ bB CJ~ 
" 

lJl~"i~li.Jm"iritl?f~l\ltl1fl1"i Ivcrcrm	 '<illi.Jdi.J C9l b~lJ... 
"il CJ m"i(:,J~~.n ru"l11?f ~ bb6'l ~ tlU mruri tl?f~l\llJ 1~"i~1i.J, ,	 ... 
btln?fl"ib6'l"lJ'Vl 

~ 

n.C9l~'0/n.CJ.lcrm	 '<illi.Jli.J C9l b~lJ 

\l1i.J?f'l1'U~tJm"ilJ '<illi.Jli.J C9l b~lJ 

- "il CJ m"i bb'U 'U"lJ CJ1V"il CJ6'I ~ bB CJ ~ m"i~ ~ ~\lU"i~~ -'Vl':h~1\ltl6'li1 b-WVlJ 
~	 " " 

btln?fl"ib6'l"lJ'Vl n.C9l~f!)//n.CJ.lcrm 
d d	 ..::J 

- "ilCJ6'I~btlCJ\Plm"i'Vl1?ftl1fl1"i btln?fl"ib6'l"lJ'Vl n.C9l~~/n.tJ.lcrm 
err. .crt. 11	 0 I 

C9l.C9l.cr	 \lli.Jlmm"ilJ?f\lbb1~6'ltllJ '<iJli.Jdi.J C9l b6'llJ 

- "ilCJ6'I~b5CJ~A ru~n~ru~bA~tl\l?f'UJ1U"i::Ul btl n?fl"ib6'l"lJ~ n .C9lcr~/n.CJ.Icrm , " .. 
- "ilCJ 6'1:: b5 CJ ~-Vtlfh'Vli.J ~11 ru~ n~ru::~\l'lhU ~ oJl b~ CJbb'U 'U~1fl1'V'l (Bio logical 

Treatment Tank) btln?fl"ib6'l"lJ'Vl 
~ 

n.C9lm~/n.CJ.lcrm 

\l1i.Jimm"ilJ1vHhb6'l::~tl?fl"i '<illi.Jdi.J C9l b~lJ 

- "ilCJ6'I ::b5CJ~-Vtlfh'Vli.J\Pl'Vlm\Pl\l1i.Jim m"ilJ1vNhb6'l::~tl?fl"i 

"ilCJ m"iu"i:: ntl'U bb'U'U bbm"lJ'Vl6'ltl~ 1'W'W6'ltlm"i?f b"IJi.J I'i (FL) b'iJi.J'Vl6'ltl~1'W"lJiJ~ LED 
,	 " 

btln?fl"ib6'l"lJl1 n.crm/i1.CJ.lcr~ '<illi.Jli.J ~ bbeJi.J 

bb 'U'U1'lJb?fi.JmlAl~ nl'Vli.J~1ni.J"i::'U'U~~~tl~~~l\lfl1A-r~~l CJBb~ n'Vl"itliJ n~... 
bb 'U'U~ 'l:!'l:!1~1\l 

bb'U 'U'VltJ\l ~tl ~lU"i:: ni.J 

(C9l) 'Vl~ nU"i~ni.J m"ib?fi.Jtl"ilAl 

(Iv) 'Vl~ nU"i~ni.J~'l:!'l:!l 

?fmm"iu-rmlfl1 
" 
'U 'Vl iJ CJ llJ 

(<9)) trb?fi.Jmlfl1~~(:,J6'lU"i:: lCJ"lJt1~llJni.J 
" 

(Iv) m"ioU~"lJl1\l nl"ibb<U\loUi.J"ilfl1m.h\lbUi.J5"i"ilJ 

IC9l.f!)/ bb'U'UU'l:!~ ... 



- tv 

(9).(r) bb'U 'U Ury ~ beJ m'l1 ~ 

(9») ury~beJm'\I~~TuYi (9)
 

(tv) ury~beJmn~~l1..!Yi tv
 
elf 0	 I '" 

(9).~ JltJ(l~Lf)tJl9lfl1':i'"l1'U'Jru':ilF11f1m~,n1..!nm'l~I~(l'Jl11BOQ (Bill of Quantities) 

(~I~fl~bB~(;1m~ Al1..!lru~lfl1nm~~I1..!nm'l~I~btJ'Um~btJ(;1 bl:-JtJb ~eJ1,x~'I.J'i~i:'I,:jI"i':il~~1..!-t'mi:'l'UeJlM-t'mJGll~b vii 
"	 " " 

bYitJ1In1..!bb~~b ~eJ1 ,x'I.J~~"1fI"1f1..!ml''iJ(;1111i') 
" 

"''' 1/
~. F1tu6'l1lUI'l"lJeJ~~ba1..!eJA1F11 

'i 'U 

hC3> ~bi:'l1..!mlfl1~eJ,:jbiJ1..!~iJm~'I"l1'U..()I,:j~I1..!~'I.J~~m(;1~1f11..()1,:j 
"	 " 

tv.l!:> ~ bi:'l'Umlf11~eJ,:j hJbiJ1..!~~C1m~'U~eJ1n1..!Uru~~ltJ~eJ~~,:j,:jl1..!"1JeJwm~l"1Jm~bb~~ 1iii'bb~~bi~1..! 
"	 \J \J, .... \J 

~ mb~l VI~ eJhJbtJ'U~~llil1'UI:-J Gl"1J eJ,:j n l'ii,:j1~u~'U fI flGlVl~eJ'U FlflGl ~1..! bU'U~~,:j,:jl'U l?mJ~~ butJ'U"1J eJ,:j'VI1,:j~I"1fm~ 
'U	 'U'I, 

hm ~bi:'l'UmlFll~eJ,:jh1bU1..!~iJl:-J'l'I.J~~1tJ"1J'l1111ln'Un'U~bi:'l1..!mlf11~ltJ~1..!ru 1\.l'I.J~~m~'I.J~~m(;1 
" "	 " 

~1f11~ib~ n'Vl':ieJu n~ 'Vl~el h1bU1..!~fl':i~,nl m':i51..!biJ1..!f11~i(;1"1Jll,:jnl':ibb ~,:ji1..!~IFlleJ~l,:j bU'Ul)~~1I(l'Jl11oifeJ (9). b 
" 

I!:>.CO:: ~bt"l1..!mlFll~eJ,:j 1~bU1..!rnlli'1'UbeJn?lV1iVl~eJml~A~ n'U ~,:jm':il'I.Jn bi:'l5hltJeJ~~w·nGl1 'VI ~ 
'U 'U	 'I 6.J 

b11..!bb~1\i'U1'l"1JeJ,:j~ bi:'l1..!ml fll111i'iJ Ali,:j1Vfi:'lGl~?lV1ibb'l~All11 A1I n'Ub'li'U':h'!'U 
~ "	 , 
hct ~bt"l1..!el~If11~eJ,:jhJbtJ1..!~~C1n'I.J~~bij1..!?lV1B~bt"l1..!eJ~1 fl111..!i:'Im'U::1~,xl11b-t'lbi:'l1..!mlf1~lbb'l~~111,nl 

"	 \l \J " 

i1t~ryl(l'Jl11Yi m'l"l. rll'Vl'U(;1 

h b ~bt"l1..! eJ~1 fll ~eJ,:j bU1..!i1 ~ 'U flfI'l bb'ldjl:-J~,:jI1..! ri eJ i:'I11,:j'I.J':i~ b.lWlbMtll n 1..! n ml1..!~'I.J ':i:; m (;1 ':ilFlI~1'1"	 . 
1'Ul,:jb~1..!l~tr eJtJnll (9),C3>ObTl,t'Jibo ('Vl~,:j~I1..!'Vl~,:j bbt"l1..!t"Il11~1..!b ~(;11eJtJ'Vln?l'U'U1'V1 'll1..!) bb'l~b tJ'UI:-J'l\lI1..!~ bU1..! 

~~ryryl1(;1 tJ(l'J ~ ,:jn'U ~l1..!~'I"1Jn 'I~ 'Vl'll1 ml1..!(l'Jl11fl!)'Vlm~1111i'1~~~ b\j ~'U'U~vm~l"1ff11~~l1..!Yi'eJ,:j~'U Vl1JJ tJ~l1..! 

~'U;,:jiJ fl!)'Vl1l1 ~Ury ry111,xii~'I1..!~ bU1..! ~'I"1fn 'I~'U~Vll~~l1..!Yi' eJ,:j ~1..! 1'~i t"I'I'Vl fl ':il 'Vl~ eJVlUl tJ,:j'l1..!bel n"1J1..!~ ~,:j VI1(;1 
.. .. 

b"1feJC1eJ 

h t'Ji 'U flfI~ 'Vl~eJi1 ~'U flfI~~ ':il ~b-t'1 bU1..!A ~rurul~ eJ~ 1~eJ tJ11..!\il1..!~ btJ1..! en~bbt"l ~wJru~':iltJ1'U'n ~ ~ltJ 
'I 'I 'U III III 'U J.8 " III 

'Vl~mbi:'l(;1,:juru~~ltJ1'Udl~~ltJl~C1n~eJ,:jfl~'Uli'l1..!11..!t"I'I~~t=11Aru 
v "	 OJ 

I!:>.~ 'UflfI~'Vl~eJU~'UflfI~~':il ~bofflbtJ1..!A~ruru'ln'U'VlUlcNl1..!mfl1'\i;,:j ll1i'lill bi11..!f11~~(;1~eJ~(;1~I,:j 
'I 'I 'IJ QJ III	 <II.! 

lli'lm~'U'U~ib~n'VI~eJi1n~ (e-Government Procurement: e-GP) ~eJ,:j~,:j'VI~b\j~1..!11..!~~'U'UBb~fl'VI~tli1fl~ 

"1JeJ,:jm1luru~nm,:j ~bl'Ul"1Jii~1..!~offeJ1I~~(;1~eJ~(;1~I,:j.tl1f11'\i 
lIJ '\J \l J.8 

OJ , 

tv.~ A~ru rul~tl\l1''U bb~ ~~'I tJb~1..!~'I1..!Uru~5'U'I fI'I':i bl1..!bb~ n 1~ ~1 tJ b~1..! bb~ ~~ A-r,:j~~ij1lfl AI
'U QJ QJ lIJ	 'U 

1~ bfl1..!t"Il11'Vli11..!'U1V1 A~ru rul eJ 'I ':il ~ltJ bU1..!b~1..!t"I (;1 fnlli' 
" OJ v 

.., .. 1/ 

m. 'Vl~n\il'W01~tI'W"l!matleJ.. 
,	 OJ 

~bt"l'U eJ ~1 fll "iJ ~~eJ,:j bt"l 'U eJ beJ fl t"Il~VI~fl \il 'U ~ 'U1I1'I"l1eJ1I n'U n 'I ':i bt"l1..! tl ':i 'IfllV11,:j ':i~'U 'U~(;1~el ~(;1..()1,:j.tl1fI1'\i 
,,~	 ~ 

lli'l~Bb~n'VI~eJi1fl~	 l(;1tJbwmU'U tv ~1'U fieJ . 1- I CI 
" 

1.c::I i II	 1/ CI ~ I

m.@ a'JtI'Vl @ vtl1.:1'WvtJl'lv.:l1lbeJnal".i~.:Il'lv uti 

(9») 1'Umru~ bt"l'U €I':ilAlbU1..!i1~'UflfI~"	 , 
(n) Vfl,:j,x'U~l'UG'l'l~ru'Vl~eJVfl,:j,x'U~l'U"ihn(;1 1,x~'Wt=11 b'Ul'Vl11,:j~€I1''UdeJ,:j f11 ':i "iJ (;1, v , 

V1~b\j~'Ui1~'UflfI~ uru~~I~~eJVf'U~l'U~~(;1m~ ~iJeh'Ul"iJm'Ufl1I (li'lii) 'I"l~€I111'UdeJ,:jt=11b'U'IC1n~€I,:j 
'I lIJ	 • 'U 'IJ 'I 'U 

("1J) 'U~~Y1"ih n (;1'Vl~€I'U~~V111'Vll"1f'U"ihn(;1 1~~'U~1 b'Wl'Vl11,:j~€I1'1J'ieJ,:j m':i"iJ 1'1V1~ b\j ~'U 
..... .- Q..I 0<::11 _ d'.:::Io GJ d 4 > i.I GJ 1J.o::::t 0 II ~ v Q i.lar6 tJ 

'U (l'J'UflfI~'Vl'U,:ji:'l €I'Udfl ru'Vli:'l'U 5 'U ru"1f~1 tJ"1f€lm~1I m~I:-J"iJ (;1 m~ 1:-J1Im'WT'iJ fIl'Ufl1I (m1l) bb~~'U ru"1ff..JC1€1'Vl'U 
'I	 III 'U" " QJ...... " 

':il ~1vmJ'I"l1eJ1I1'U ~eJ,:j t=11b'Ult1fl\1leJ,:j 
v	 " 



- m 

(I!J) 1'Umru~b?i'Umlfll btJ'Uu flfll;1'B~~~l'I1V!~eJflru:::U flfll;1~m'liij~uflfll;11,x~'Uci'lb'UllJmtl~:::~l~l 
'U 'I , Ii 

tI~:::'1l1'1l'U'1lm~,1'U ci'lb'Ul-veJl'lnl;1.:J~bb?il'l.:J~.:Jfl1~b -VlbtJ'U,x'U~l'U (~lij) ci'1 b'UllJmtl~:::~1~ltl~:::'1l1'1l'U'1leJ.:J 
~ , 

~ btJ'U,x'U~l'U ~~eJ~~.:J-rmeJ.:Jci'l b'Ult:1na1eJ.:J 
~ ~, 

(m) 1'Umtn~ b?i'Umlfl1 btJ'U~ b?i'UeJ~lfll~lWl'U1'U~1'U::: btJ'U~~1~f111 ,x~'Uci"1 b'Ul~rutU'I'1leJ.:Jfl1~ 
'" 'U 63 'U Q.I Q.I 

b-Vl~l~fll ci'lb'UllJl'l~tI~::: ~1~ltl~~'1l1'1l'U'1leJ.:J~~1~fll bbl;1:::1'U mru~~ b-Vl~l~fll~lfJ 1l'1btJ'Uu,flfll;1'B~~~l'Il 
~ ~ 

~m'li~ru'1l1~1vm m~~'Uci'll'U1V!11.:J~m~'UVll.:J V!~eJ~~l~fll~lfJ1l'1btJ'Uij~Uflfll;11,x~'UbeJn?il~m~~~:::u 
lU 'U Ii 'I 

Ht'U (9)) 

(cs::) V!11.:J~mb?il'l.:JV!~n~l'UVll.:Jfl1~l~'U ci'lb'Ul1UVl~bUEJ'U~lru'1l~ ci'lb'Ul1UVl~bUEJ'Um'i;f~l;1rhb~~ 
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1~ b?l~'J?llJU"jru V!lflf11~bb 'J.:I1~ bu'W~-ruV1.:11~ ~.:IV!1~11~'VI5~'J~1~-ru-rr'iJ b?l'W 'iJV!~'iJ 1~-rU"j1fl1'1J'iJ.:I~b?l'W'iJ"j1f11 
~ ~ 

/'o.'o.1'Wmru ... 



- '0:> 

'0:>.'0:> 1umw~LJ'nn::]'V€lb~~~1~illCJ"'~-l~lnnl'~~~l'HUli€lb?l'Lmll ~l?l'lJmlA1~~~Vl6l~-rLJm"j 
A~H~€ln lUU~b?l'Umlm~1it:J",LJ"j~1CJ'1l1.H-n.l n'Ufltl~ l?l'U€l"jlfll"jlCJ5'lJ 5'U ru l'lJLJ"j~mf"1LJ"j~mmlA1 

~ ~ 

~ l~ nm€l'Un~",~m tJ'lJ~ b?l'U €l"jlA1~ n "j~vh m "jeJ'lJlU'lJ n1"j-B'~'I.I11~ m"jll~~.;r'lJ"jlfll €l ~1 ~l tJ U5"j"j~ 
" 

~l:lJ-UEJ @). b m~~E11Ul~~~~~mltJ~B~L?I'Um-l~l¢11~-r~JI'1~l~elml~~-ln~11 €l€ln ll",~m~~~~~l"jrul 
"'-lLVl~~l?l'U€l"jlfll"jlm1'Ul tJ'U~~-l-ll'U 

~ 

" ~ 

1'Un "jw.Qm nLJ ~I'l m ~Vl"j"N~~ l"jrul l~'Ulln l"jCJ n l~ n n1"j~ ~1"j rult:J'" m"j l?l'U €l"jlm~Hl~ II'U'lJn1"j 

1LJ bl~l ~~ btJ'ULJ"j ~LCJ'1lti llnV11-l"jl'1l n1"j€l ~1~ ~ ~ LJ ~I'l m~Vl"jl-l1i ell'lJl ~ CJ m~n m"j~~l"j ru11:-J'" m"j l?l'lJmlA1 

~-ln~111~ 
o '" II

mi. n1~V11aqjQJ1"iJl-:l 

~'1l'lJ~m"jLJ"j~mmlfll ~b~nVl"j€l'Um1~~~€l~vh~rurul~1-l m~m LJ'U~rurul ~-l"j~LJ 1'Ui€l (9).rn
'U LI U QJ 1IJ iii 

nLJ~~"'ll'l illCJ1'lJ mll'U ,rLJnl'l'OJlnl'U~M-r'Ubl~-l ll"'~'OJ~I'1€l-lll-l",~nLJ"j~n'U~qjqjlltJ'lJ~l'lJl'lJl~'UbVhnLJ 
~€lCJ"'~ ~ 'I.I€l~"jlA1Al~1-l~LJ"j~ml'l"jlfllBl~nVl"j€l'Un,,1~ 1~~~",ll'l~I'l~€lln'lJ'I.Iru~vh~qjqjl1I'lcJH 

",~nLJ"j~n'U€l~1-l"'~-l€l~1~11'l~-ltJi€l1LJ.Q 

mI.(9) b~'lJ?l1'l 

mI.l.!:J l~fl~5'U1A1"j~~~lCJ1~bbrim~ 1I'lmtJ'Ub~fl"'~l'U~~vh~qjt1Jl "'~€lri€l'U"'Ul,1'U hjd')'U rn l'lJvh 

n1"j'l.l€l-lV11-l"jl'1ln1"j 

mI.rn ",,r-l~€l~lLJ"j~n'U'I.I€l~5'Ulfll"jill CJ1'ULJ"j~l Vlf"1 1'11~bbLJLJ",,r-l~€l~lLJ"j~n'U ~.:j"j~LJ1, 'UiB (9).~ (l.!:J) 

mI.~ ",,r-l~€l~lLJ"j~n'U'I.I€l-lLJ"j"j~Vll~'UVlU€l1'1 "l",m"j~ IIvi-lLJ"j~ lVlf"11VlCJ "'~€lLJ~~Vll~'UVl'U "'~€l, , , 
LJ~~Vl l~UVl'U"'~nVl~'V1 ~ .ffi~-rLJ €l'U rul\Pl1~LJ "j~ n €lLJ n'OJ n1"j b~'UVl'lJ l~ €l n1"j'V11 ru'1l ~ ll"'~'t.J"j ~n eJLJ5"jf1 'OJ ~1't.J"j~ n'U 

1I " 1lI 'I 'I 

1'11~'t.J"j:::n1I"1'1.1B.:j5'Ulfll"jll vi-l1.J"j~lVlf"11VlCJ ~~1~ll~-l~m1CJ'lJ1 ~~l'U"jl'1lm"j(>h~ ~ Vl"jlLJll~11I'lcm1.11m ..11~ 

H'1'11~ bbLJLJ",,r~~€l~l'th~n'lJ ~-l"j~LJ 1'Ui€l (9).~ (l.!:J), 
mI.~ 'W'U5tJm-rlQLJ1'"1VlCJ.. 
",~mJ"j~n'U.Q'OJ~A'U 1~ 11'lCJllJ1il'l€lmdw'11CJ1'U (9)~ l'U,rLJnl'l'OJlnl'U~~'1l'U~m"jLJ"j~ml'l"jlA1 

" 
Bl~nVl"j€l'Um1 (~~LJ~l-l) ~'U'OJlnimm'W'Um~~rurul~l-lll~l

\J 'U LI 1IJ 

• JI I Q 

~. fl1'OJ1-:lU~=nl~"iJ1CJ~'U 

~,mll'l'iJ~~lm1'UA1~1~ 1I'lmltJ~€l€lmtJ'U ~ -lll'l ~-ld 
-:l1~~ @ bU'U~1'Ul'Ul1'U1'UBI'1"jl~€lCJ~~ (9)mI.mI 'I.IB~Al~l~ l~mH'LJ~1-l1~vhm"jri€l"~1-l 

~ 

o <V I 11 

"l'Un-ll'UmLJfl~-ll'Um"jn€l""jl~ bbGl~, 
- tl~~'U't.J~LJ~'U~LJ~ nruri€l?l~l-l llGl~~€ltl€l'lJ~~n\ll'l.lll~ n1"jri€l?l~l-l (t111i) 

- i:1nir-l, VlI'l"BLJ~'U 

- Vh~l'Ul?lll ~~ (t11~) 

- riB?l~l~lQl'lJ'iln, ",~m?ll\Pl€llJ€l.. 
- n~LJ~'U"'Gl~lQl'U"jln bl~1:::tl~~'UiJ~nru€llfll"j, .. 

v V 
I ~ Q.J I 

- "'~€lfll'U-'V1'U'1l'U~l-l 

- ",~m"l-rLJ.ff'ULJ'U -~\Il~-l{hCJ1fl"j~m"j 1~u~1la~"iJJllCJ1'U ~o 1'1..l 

-:l1~~ 1£l ltJ'lJ''il1'lJl'Ul~'U1'lJBml~BCJGl~ l.!:J(9) 'I.IB~Al~l~ l~B~-rLJ~l~l~vhm"j 
" " 

~ 

.. "'~Bfll'U-Yi'Ui'ULJ'lJ 

.. ",~ BtJ'U11'l~'U.ff'lJLJ'lJ 

.. ",~m"l~LJV!~-lfll 
v 

.. "'~Bfll'Ubb",~n'U?lll'li'UV!~~A1 1~ll~1la~'OJJllvl'1..l <t'o1'1..l 

/~ll'l~ rn btJwih'Ul'Ub~'U ... 



- b'li 

{jd~~ bU'W~1'l.rJ'Ub~'Wlu5ml~eJCJ'l~ C9lb.<t' '1JeJ\lfh~l\l b~mH''U~l\ll~vhrn~Q1 

" 
- M~~\l1fl~\lV1"'\lfl1, ~\lm~b.neJ\lV1~{jfl1, 
- M~~\lldJb~\l'1l1CJ, ~1\lJ1Vl~b'Jhl{j 
- V1~mfll"jbVl€l~ fl~". 

- ri eJ Bjjt:.nJ\l... 
- b~'W'I.+i)~~'U'U~'1Jl.n'Ul'lmCJ1'WeJ1fll~, 

{jd~~ cr bU'U-;Jl'Wd'Wb~'W1'W5ml'~eJCJ'l~ C9lb'li.bn '1JeJ{jfh~l{j b~m:r~'U~l\ll~vhrn~ 
" 

- Ql'UtJ'W 
" 

- M~~{j~lbV'j~l'W 
- b~'W~lCJ1-wvhmCJ1'WeJ1fl1~ V'j~eJ~~\l'U~eJfl ~'UtJ~mb'l~~1'Vl'li 
- M~~{j~ldu'Wl~ 

" " 
- 'Um~b;jeJ\lbfl~€l'Ut:.J'l1\l~eJ{j1..h, 
- rieJ~~l{jummeJ~-'UeJ'1l~ 1~bb~db(;l~"il.n1CJ1'U eto 1'U 

{jd~~ et ({jd~(;l~';hEl) bU'W-;Jl'Wd'Wb~'W1 'W5Vl~1~eJCJ'l~ ~b'li.<t' '1JeJ\l~l~l\l b~m~~'U~l\ll~"Vilrn~. " " , 
- Vlmb~\l~d.y:j'Wbb'l~t:.J'l1{j ~d'WVibVl~eJ 

- M~~\ld\lfl'U-'U1'WtJ~~Vl-V1ih~l\lV'j~eJ~eJtJmru" ,
" 

- M~IK{j{jl'Wm~'Jfl 
" 

- M~IK\l{jl'W~'1J.nru.;j bb'l~{jl'W~~'U'U~'1Jl.n'Ul'l, , 
- M~~{j~d\l1fl~1-wvh bb'l~~~'U'U{jl'W 1Ylvh
 

- &1~~{jU1CJ~eJ~t:11'UeJ'WldJCJ
 
- 'Vll~ 

bb'l~l~rieJ~~l{j~lCJ fl1~r;l1{j "~{jVl~~1~bb~db~~'J fl~'U~d'W fI fl<ileJ{jVll~~tJ bb'UmlCJ fl1~ bb'l~ 
I "" 

~rurul'VlfltJ~~fl1~ ~d~~{j"Vil~m'W~rieJ~~1\l1~~~eJ1~b~CJ'U{eJCJ 1~bb~db(;l~"il.n1CJ1'U bo 1'U
"" , 

~. ei'VlA1fil'tJ~u 

fhtJ-r'UVll~bb 'U'U~rurul~l{joUeJ C9lb'li 'J~nlV1'W~ 1'W5(P1~1{eJCJ'l~ 0.C9l0 '1JeJ\lfh~l\lVll~~rurulr;leJl'W 
QI QI U lV 

@o. fl1~~'UtJ~~n'U~d1ui1{~Ufl~~V{j 

t:r'1l'W~ rn~th~ m ~~lfll Bb~ fl 'Vl~eJ~ fl~~\ll~"ViloU eJVl fl~ \l bU'WV1'l1{j ~eJ V1~eJ"Vil~ ru rul~ 1{j Vll~ bb'U'U ~\l
" " " 

~~'U1'WoUeJ C9l.bn bb~d bbr;lmru 'J~<ileJ\l-r'UtJ~~tl'Wfldl1J'lh~~'JflV'j~eJ{j'1JB\l\ll'W~ 1\l~ bn~~wllCJ 1'W~~CJ~ nm, , 
bj~BCJfl11 ~ tJ oJ'Ut:1~'Jlfll'W~m~ l~-r'U~B'U\ll'W 1~CJt:r-r'U~1{j<ileJ\l~'U~~fl1~~B~lbb'1l~ bbm'1J1V11offfl1~ 1~~ 

" 
~\lb~~mc.l1 'W C9l<t' 1'W 'l1'U5~'Jlfll'Wm~-r'U bb~\lml~'lh~~'UflV'j~B\l, 

, , 
11 CIt..e:::t,'l d 11 C:I 

@@"UV(;l{jd'!.J(;l'Vli5' b'Unl'HJ'U"lJm(;l'!.Jmbl;l~V'U S'J 

C9lC9l.C9l b~'WI-iT~'l{j~lV1-r'U{jl'W~l\lfl~{j.n l~~l'Jlm~'W\l'UtJ~~~l rutJ~~-;JltJ V'jjl1.~<t'<t'ci fl1~~{j'Wl~ 1'W 

~rurul'J~ m~"Vil1~~m~B ~\lV11~ 1~-r'UB'W~b1'Wfh riB~~l{j'Jlfl\l'UtJ~~~lrutJ~~-;JltJ V'jj'1. ~<t'<t'ci bb~d bvh,1'W
" " , 

~1fl1flm\l'1J€l{j{jl'WriB~~1\l1 'W fl1~tJ~~ m~~lfllfl~{j.n bu'Wb~'W~\li'W ~,~O<t',b'lioo 'Ul'Vl (~eJ\l~l'WbbtJ(;1 bb~'W-
~l~'Wb~~~BCJ'Ul'Vl~d'W) bb~~~\lV11 ~eJYI CJ'lnu ~l1Jl~f1 CJfl b~flfl1~~~V111~ b~B 1~~1~1~f1~~V11bbV1~{jb1'W, 
~~'Vl'Ufh nB~~l\ll~ 1~CJt:rb~'WB~1fl11~~11Jl~f1 b~CJfl~mV1~B-WB\l{B\lfh b~CJV11CJ'Jl fl~\lV11~BYICJ'li1'U1~" , 



- ~ 

(9)(9).l!:J b~fJ~~Vl1'~ 1~r1~b~ €)n~b6'l'Um11"11~lCJ 1~ 1Vlb'u'Ue:rfLJ~l~ bb~~1~ l'1n~~~1~mlJ~1~'lJ~~rn~ 
~ ~ 

~lA1l~ CJ nl~~'U-u m6'l'UBvm€ib~n'Vl~f)\jn~bb~1 151 e:rfLJ~l~\l~ ~f) ~~~Vl~ fJi,h ~~"U B~1J1 b~EJ ~1'U~1~ \9l~ n~ 11b-U1 
~ 

1J1\lln~l~'lJ"i~ b'Vll"l bb~~"uf)~L~\.J~B~i.hb -U1lJ11~CJ'Vl1~b~B 1tm1'U'Vl1~~ijb~B1'VlCJ b~'UBc.; bb~:::6'lldJ1"itl1 VlLJ1nl"ifLJ 
~ 

'tJ'U1~ \,n1J~1~1J'U (11~11 fn'j tlJ ~VlJ'}~ Fl~'U lFl~th~ n lP1 n1Vl'U~ ~b6'l'Uf)~l A1~~ bD'U~fiJ ~1~'J~~B~'lJfi D~mlJ 
.a. '\J \J ~ 

11.1 I CIt. CIt. QClJd " 
n-aVldJ1 CJ11~1 CJnl~~~b~"idJnl~'W1ru"UCJ'U11 ~~'U 

((9}) bb~~nl"i~~Vl~m.h~~"UfJ~\9l~n~11b-U1lJ1'J1n~1~'lJ"i~b'Vll"1 ~fJci'111nnuAru~m~dJnl"i~~b~1dJ 

nl"i'W1ru'11CJ'Ull mCJ1'U ~ 1'U 11iJ~~bb~1''U~~fLJ~1~~~Vl~B~B"UB~'J1nl'h~'lJ~:;b 'Vlflb1'Ubb~ btJ'U"UB~~fjjdJi.Jl'1~ 
~ ... 

11nl"im~'Vl~1~AlJ'U1AdJ'lJ~~ mflCJ n b1i.J1VlLJ"i"i'Vln1~m~v~'U 1~, 
(l!:J) ~~m~1Vl~~"Uv~li1~mj11lJ"iTYJn1~m~B1'VlCJ Vl~m~v~~~'Vl~b-di.Jb~CJ1nLJb~ B1'VlCl'lln ~l~'lJ"i~b'Vlfl, 

dJ1cJ~'lJ"i~b 'VlPl1'VlCJ bl'Ubb~'J~ 1~fiJBi.Jru1l'1'J1m1111n~1i.JAru~n"i"ilJm"i~~b~1lJ f11"i'W1ru"UCJ'U1l1VliJ"i"i'Vln , " , 
~~"UB~.Ji.J 1~m~B~i.J~m'lib~B1'VlCJ ~~'J~~B~ 1~fiJB'Uru1~1b 'li'U.JunfJUiJ"i"iYl n'lJB~I'N b~B~'U Vl~m tJ'U'lJB~~, " , 
~jjllUI'1~11nl"im~'Vl"i1~AlJU1AlJ'lJ"i~ mPl CJ n blu1VliJ"i~'Vln1~CJ b~fJ ~u 
~ , 

(6T1) 1'Umru~1~'lJlj~mlJ ((9}) Vl~B (l!:J) ~~LJ~1~\l~~B~fiJ~~1'11dJn-aVl1l1CJ11~1CJnl"i~~b6'l~dJn1"i 
'W1ru"1lEJ'U1l 

(9}(9}.bIl e:rb~UB"i1A1~~~~Vl1'~ 1~A~b~B mb~1 1~1 'lJVi'l~ruru1 Vl~fJ-UBl'1 n~~mCJ 1tJb1~1~'Vll~~1"1ln1~ 
~ " " 

f11Vl'U~\9l~"i~iJ,111i.J-UB ~ ~~Vl1'\il\l~~iJVl5f1'lJ"i~ n'Un1"i~'U-um?l'UB Vl1m~CJn~m'Jl ne:rBBflVl11~~B~1'lJ~~ni.J 
~ 

nl"i~u-um~'UB~'UVi bb~:;m'J~\ll~ru1b~EJn~B~1Vl"1l~Hrn1lJb~CJVl1CJ~i.J (t51li) ~1~.x~'J~~'Jl~ru11VlbtJU~~~ .. ~ 

~l'Ul'1ldJ"i~ biJ EJiJ"U B~'Vll ~"il"1Jn 1~ 

(9)(9).~ ..r~Vl1'~?l~1i.J~'Vl~~'J~bbA1"Ub ~lJ b~lIb~BU 1"U Vl~B-UBf11VlU~ 1UbbLJiJ~qJqJl1 VlbtJ'U1'lJ ~nj.J 
f11111b~i.J"UB~ci'111n~1i.JBCJnl"i?l~?l~, (t51li)

~ 

G I Q,I I I II
@l€l. m·hJ~'UA1A1f)1.:l1'JnBa·n.:l 

n1~'lJ~iJ"ilAlfh~l'U riEJ?l~l~mj.J?l
~ 
mnl"i'lJ~lJ"ilAl\9l~"i~iJ 1u-uv (9).cf \l~,j1lJl H1i.Jfm1j~fh~lu, 

riEJ~~l~I'l\il~~Vl~m~lJ~U 1~EJiTInl"i~B1'lJd 
mlJ b~BU1"UVl~mn ru'l1~m bb~ :;1TIfllmrum.rrniJ~ruru1bbiJLJ'lJfiJ "i1 Al1~ I'1llJdJ ~ Aru~fjjdJ'Ul'1~

'\J iii U oQ 

b~B1'u~ l!:Jl!:J ~~Vl1AlJ l!:Jcf6T1l!:J b~B~ n1"i~'J1"irul'li1m Vl~B~'lJ"i~nviJEJ1~'W~1i.JnB?l~1~ I'1ldJVl11~~'i)ci'1,rn 
, , ~ 

b~"Ulfin1"iAru~fjjlJ'Ul'1~ Vi U"i 0l!:J06T1/1(9)0~ ~~1'i.JVi l!:JG:: ~~VllAj.J bctblli!)
'" 

?fmm~'lJ~iJ"ilAl (6'lmfll K) \l~~B~A~~~"i~\9lLJ~f11Vli.J~ 111i.Jli.Jbb~1b?f~'Jmll~f11VlU~ 111i.J~ruru1 
\l '\J IiI'lJ 

Vl1Bmc.11i.J~~CJ:;b1m~mlJ1~'lJcnCJBBrl1'lJ 1~CJ'J~ 1i?l\9\"i'UB~'Vll~~1"1lm~~1~"i~LJ1i.J-UB (9).cf
~ , 

~,.c:f I

@m. dJ1m~1'UVoldJB"lSl.:l 

b~B~~Vll~ 1~A~ b~Bn~ b?li.Jm1A1~lCJ 1~1VlbtJi.J~fLJ~l~bb~:; Hll'1n'1~~l~riB?f~l~mj.J'lJ"i~ nlPldbb~1 
" " 

~b?fi.JB~lA1'Jt: ~B~\9\n~~111 'U nl"i'lJ.nLJ1i~li.JriB?f~l~\9l~ n~11 e:r b?f'UEJ"ilAl"J~~B~il bb~:;1ie:r~li.Jm~Yl~?fBiJ 
'\J ~ '\J \l 

lJ1 mjjli.J!JijB'lil~\llnA ru~ n"i"ilJn1"if11Vl'U~ 1J1m:nl'Ubbfl ~'Vl~?l BiJtJilB bb"i~~1i.J?l mDi.J"U B~'Vll~~l'11 n1~ bb~~ 
~ ~ 

?fmD'UbBfI"1Ji.J~'Vll~"il'1lnl"i~iJ"iB~ Vl~B~il1~Dm"i~\9liJ 'lJ1'1l. 'lJ1,Ub~~ 'lJ1'Vl.Vl1mViCJiJbvll'J1f1?lmUi.J" , 
m"iPlm~n~ n.'W. fiJ"iB~1Vlb'lhfiJ"il"1lnl"i1~ 1ue)m11~~lnl1~mm~ (9)0 "UB~bb~~:; ?fl'lJ1'lil~bb~'Jt:~B~ij 

~lU1'U·lh~B~1~1.JBCJ (9) Ai.J 1i.Jbb~~~?fl"Ul·lh~ 1i1~~B1'lJd 

(9)bIl.(9) 'lil~1'i-'J~1 



- ~ 

@<§:'. n1~'lJn'l1~ IPmJf1{J'VI ~ 1t1bb~ ::~:: bUt1'U 

1i.J'j::wh:l'j~tJ~b1m f11'jriB~~1-:l~-riJ~h:l'~-:li.J~llii(J)1~'VI~f1bf1ruo/i~f1D'VI~1tJ bb'l~'j~ bUtJiJ1~fh'VIi.J~ 11' 

1~mA~-:lA-r~ . >-". 



- (9)0 

~~'an11U~'U11fll (fh K)
 

Lb'U'Uvrl~U'a::n1fl;ij~'Vl1~e),VI~tJlij G'l~1'U~).' \1 L~e)'U ,;)u.~~I(/~ 'W.fl. 1£ltt'tt'c:;:
•1d Q,I tf ,1/ A.et 0 dlSl II Q,I Q.J OJ 11

b~ B'U "lJ'VlG'l mmuSVI'lh:: L,o'V!~l'I.JnB~'al~ ~~'a LbG'l::1 5f11''ifll'U1n.l'Vl b"lIfI'U €I QJt'JJ1LL'U'UU'a'U'al fll1~ 

, 
oC:II '1 .., t
 

fl. b~B'U b"l.IUi'l::'VlG'lObfln.lSVI
 

(9). ~ru~mbb'U'JtJ~'lJ'nA11~ffim -lJflUm",in€J(f~l.:1'VlfltJ",i~t..n'Vl ",il:W~.:I.:Il'UtJ~UtJ",i.:lbU'l~"lim.J bb"lJ:W~.:I 
IU QJ 1 , 

I I • I 

bUfI~ lCJ Al.:11'U~ m~ru~'Vl:Wl~A lf1",i.nru'l'1Vi~'Ubb(l ~~.:I n €J~ ~1.:1 Vl:Wl ~ b~'U €J~Vl'U'U bb(l~Vl:Wl In ",il CJ ~lCJ B'U Vi, , , 
bUfI~ lCJ1'U~fI~ru~Al~~'U bb(l ~ ~.:In €I (f~l.:1~€J CJ1 'U b~ €J'U 1'1J bb(l ~Vl~ mn ru'l'1~1:w~1~rllVl'UIn.Q


"
 
lv. ~rurul bbuutJ~u",ilA11~.Ql m -lJ~.:Il'Umrih~:WVl~€J(lInAl.:11WinnAl.:11'Ub~:wm:w~rurul b~€Jl'i''1J-U 

III IV IU IU 

",ilf11~.:1 ~Invi1~'Ulin CJn ",i ~'Vl",il.:1'1"llru"lJ 8' ij m",i btJ~ CJ'U bbtJ (l.:l(f.:l~'UVl~ €J(lln(l.:l':ill n b~:W'1Jru~ b~ €Ji\.J Ltl 1n"lJ€J.:ItJ",i ~ m In 
" 

",ilA1 ~lVl~umru~~In~l.:111n CJ1TI5'U 1m-ffl'Ubtlln"1J€J.:I",ilf11bb 'Vl'U 

rn. m",i'Lh~rurulbb UUtJ~U",ilrn 1vi1tJ1-ffL!'U ~·;h~l.:1~€J.:I bb~.:I bb(l~tJ",i~n1f'll Vi~~U~l.:1'Vl",ilU b"li'U1'Um",i
III IU \J 'U 

tJ",i~mf'ltJ",i~ mmlf11 bb(l~~€J.:I",i~1i1'U~'1!tlJl~l.:1~lCJ11.:11'U~1.:1 bVl:W1L!'U 'l ':il~l-ff~tlJtlJlbb UUtJ~U",ilA11~ 
'I"l~€J:W~.:I rllVl'UlntJ",i~b,oVI'1J€J.:I.:Il'Un€J(f~l.:1 (f~",i bb"~lTIm",ir\'l'Ulrum Viijm",itJ~ub ~:W(lInAl.:11'U litViilnb':il'U 

" 
l'U m ru~ij.:ll'U n €J(f~l.:1Vl (l1 CJtJ",i~ b,o'Vll'U.:Il'U ~l.:1f1",il1 b~CJl fl'U ':il ~~€J.:I bW ntJ",i~ b,oVl.:ll'U n €I (f~1.:1 bb~ (l ~ 

tJ",i~b,oVll Viilnb':il'U ~l:w~n~ru~'1J€J.:I.:Il'Un€J(f~l.:1L!'U 'l bb(l~1Vi(f€Jlnfl~ €J.:I flU~~",i~rllVl'U1n 11 

~. m",i"lJ€J b~'Ub ~:wA1.:11'Un€J(f~l.:1~1:W ~rurul bbuutJ -ru ",il rnM.Q btJ'UVlth~'1J€J.:I~-rU~l.:1~ ':il ~~ €J.:I 
'" '" " 

b~CJfl1€J.:I,n,CJ1'UrllVl'U1n ~o l'U 'I1u~.:I bb~1'U~~-rU~l.:11~~.:I:W€JU.:ll'U.:Illn(fInYflCJ 'l.nn~'UnlVl'UIn.Q1t1 bb~l" , 
~-rU~l.:1hJij~Vl5~':il~b~CJfI~eJ.:I b~'Ub~:wA1.:11'Un€J(f~l.:1':illf1~11~l.:11~8f1~€J1tJbb(l~1'Umru~~1l~l.:1':il~~m b~CJfI 
" "" 
b~'UA'U':illf1 ~-ru ~l.:11Vi~-rU~l.:1~btJw-i ~rurul~u b~ CJ m~'U A'U ':ill fI ~-ru ~l.:111n m ~1 Vl~€JlViVifl b~'U ':ill flVl~ ntJ",i ~fl'U 

'U 'U 'U cv IU 'U 

~tlJtlJl bb~lbb~mru 

cr. m",i~':ill",irulr\'l'UJrub~'Ub~:WVl~€J(l1n bb(l~m",i~lCJ b~'Ub ~:WVl~m~CJm~'UA'U':illf1~-ru~l.:1mllb~€J'U 1 '1J 
" 

'1J €J.:I~ tlJ'1!l bbUU tJ -ru 'il w11~ ~€J.:Il~-rum 'i~",iJ ':il(f€JU bb(l ~ b~'U"lJ€Ju ':il lf1~l'11 fI.:IUtJ 'i ~:Wl rubb(l~1Vi~€J m ",i 

~':ill",irul1iJ':ilQCJ'1J€J.:IGhumutJ",i~:WlrubtJ'U~~'U~1n 

I 1/ dlSl"Q,l.., 111Q.J

"lJ. tJ'a::t..n'Vl~l'U flB~'al~Ui'l::~~'a'Vl b"lIfI'U~ QJtylLL'U'UU'a'U11 fll ~ 

1'Um",i~':ill",irurlb ~:WVl~€J(lmlA1Al.:1l'U~l.:1b Vl:Wln€J(f~l.:11 Vir\'l'UJru~l:W(fml'i'.:I.Q 
" 

P = (PO) X (K)
 

nl'VI'U1n P = 'ilf1lrh.:ll'U~eJVl,..hCJVI~€J'ilf11Al.:1l'Ub tJ'U.:IJIn~':il~~€J.:I~lCJ1Vi~-rU~l.:1
 
" 

PO = ",ilA1Al.:1l'U~€JVI,hCJ~~-rU~l.:1tJ",i~:W(l1~ Vl~mlf1lril.:1l'UbtJ'U.:IJIn 
" " 

~.:I",i~U1it'U~rururlbb~Jbb~mru , '" '" , " 

K ESCALATION FACTOR ViVifl~JCJ ~% bij€J~€J.:Ib~:wA1.:1l'UVl~€JUJfI boW:W ~% 
..d 1.1 .0:::lIl I ..::!II 

b:W€J~€J.:IfI1",i b",i CJ flA1.:1l'U fI'U 

ESCALATION FACTOR K Vll1~':illf1(f~",i ~.:Ibbtl.:l~l:wtJ",i~b,o'Vlbb(l~~fI~ru~v1.:1.Q 

.. " 
'Vl~1~Vl @ ~l'UBlfll'a 

.:Il'U€l1f1l",i VI:W1CJ~.:I ~J€l1f1l",i b"li'U~vilm",ilJ.:Ib~CJ'U lJ.:I'I"lCJ1Ul(l VI€J~fI ~~fI€l1#(CJ Vl€JtJ",i~"lJ:W, 
el~~'UVl~ 8llb'Ub~CJ:W (f",i~1lmlllJ.:I€J1V1l",i fI~.:I~(f1n, lJ.:I.:Il'U #J b'iJ'U~'U bb"~1ViVl:W1CJflJl:W'il:W~.:I 
1'l"JY1l'1J€J.:I€l1f1l",iUJ",i':ilU~-:J(flel b:W'U~lVl,hCJ bb~1~'iJ~~-:JVI~mbtJ(l-:J bb"~",i~UU 1'l"JY1l,n, CJ1'UU~bJ rutJ'i~tJl'1J€J-:J 

mfll",iUJ'i':ilD ~-:Jvl€Jb:W'U~lV1'LhtJ bb{9il~'iJ:W~.:I'i~UUtJ'i~tJl,n,(J1'UU~b Jru",i~UUvl€JVl~€J",i~UU(flCJ~l-:J 'l ~~~ 

Vl~€J~-:J€J(J1 'U~J'U'1JEl.:l€Jlf1l",i b"ll'U vl€JtJ-rummf'lvlElfh"lJ rllell'l"Jyh~lVl-rUbfl~€J-:JtJ-rummf'lrll(J~ElY1l "1Wl 
" '" '" 

Vll.:1",i~U1mll'1Jmmfll",i':il'U~-:JVll-:J",i~Ulmll,ol(J'UElfl 



~'J'UtJ ~~ fle:JU~~l bUtl~lVl-rUmrn~ bQi'l1~~'Jtl~~~ nu mrn~l~CJIPi'e:J'I?f~l'1 Vl~e:JtJ~~fl e:Jui'l~mJ nu 

fl1~rie:J?f~l'1mrn~ bb~hh'JlJ()'1bf1~e:J'I~mVl~mf1~e:J'Iije:Jfl~~'l11lJ1tJ~~flBUVl~B~~~'1b'lltl ~~Vi bf1~B'I 

f1e:JlJ'W'Jb\P1B1 bf1~B'I?fUJ1 bf1~B'ItJ-rUmfl1f"1 'W~~lJ i~i 
" 

Vl1'1bVl1'j~Umrn'j ~tltllJ ~tl~n vl1'1\11flmrn'jl~CJ'jBUhibfitl ~ blJm 

1-ff?fm K = o.l£>et + O.(9)et Itllo + 0.(9)0 CtiCo + O.CS::o MtiMo + 0.(9)0 StiSo 
" 

~"1li1~lrnm-ffrhWru\P11lJ?f\P1 ~m -ffnu~ruru1bbUUtJ-rU~lrn 1~~~vl1;fftll~CJm~Vl~'J'Ii'l1ru"1l~" ......
 
K = ESCALATION FACTOR
 

It = ~"1li1~lrn~u~l.flf1~'J 1tJ"tlB'ItJ ~~b Vlf"11 'Ub~Btl~~'1'11tlbb~~~'1'J~ 
" 

10 ~"1li1~1f11~U~1.flf1~'J1tJ"tlB'ItJ ~~ bVlf"11 'Ub~B'U~bU~"IlB'ItJ~~m~~lrn 
" 

Ct = ~"1li1 ~1f11~ blJtl\P11tl b~B'U~~'1'11'Ubb~~~'1'J~ 

Co lii'"1li1~1f11~blJtl\P11tl b~Btl~bU~"IlB'ItJ ~~m~ ~1 f11 

Mt = ~"1li1~lrn1?f~nB?f~1'1 (bJ~'JlJ bVl~flbb~~~blJtl~) 1tlb~B'U~~'1'11'Ubb~~~'1'J~,
 
Mo ,
~"1li1~lrn1?f~riB?f~1'1 (bJ~'JlJ bVl~ flbb~~~ blJ'U~) 1'Ub~B'U~bU~SZlm 

tJ~~m~~lrn 

St ~"1li1~1f11 bVl~fl1 'Ub~B'U~~'1'11tlbb~~~'1'J~
 

So = ~"1li1~1f11b Vl~ fl1tlb~B'U~ bU~SZlB'ItJ~~m~~1f11
 

Gt ~"1li1~1f11 bVl~ fl bbt.itlb~CJU~tJ~ \P11'UtJ~~ bVlf"11 'Ub~Btl~~'1'11'U bb~~~'1'J~
 

Go ~"1li1~1f11 bVl~ flbbt.itlb~CJU~tJ~ \P11'UtJ~~b Vlf"11tlb~B'U~ bU ~"IlB'ItJ~~m~~l fl1 

At = ~"1li1~1 f11 bbB?fY1?fVl1tlb~ B'U~~'1'11tl bb~~ ~'1'J~ 

Ao ~"1li1~lrnbbB?fY1?fm 'Ub~B'U~b U~"IlB'ItJ~~m~~1f11
 

Et ~"1li1 bf1~B'I~ m fl~ bb~~U~ Jlru<rl1tlb~ B'U~~ '1'11tlbb~ ~~'1'J ~
 

Eo = ~"1li1 bf1~B'I~ mfl~ bb~~U~ Jlru<rl1tlb~ B'U~b U~"IlB'ItJ ~~ m~~l f11 

~"1li1~lrnJ1~'U~b"ll~VllJtlb ~'J 1'Ub~Btl~~'1'11tlbb~~~'1'J~ 
Fo = ~"1li1~lrnJ1~tl~L"Il~VllJ'Ub ~'J1'Ub~Btl~bU~"IlB'ItJ ~~ m~~lrn 
Ft = , 

, 
ACt = ~"1li1~1f11viB~blJ'U\P11CJ~tlb~Btl~ci'l'lltlbb~~~'1'J~ 

ACo ~"1li1~1f11viB~blJ'U\P11CJ~tl1'Ub~B'U~bU~"IlB'ItJ~~mm1fl1 

pvCt ~"1li1~lfl1viB pvc 1'Ub~B'U~~'1'11'Ubb~~~'1'J~ 

PVCo ~"1li1~lfl1viB pvc 1tlb~B'U~bU~"IlB'ItJ~~mm1rn
 

GIPt ~"1li1~lfl1vimVl~ flmU~'1fl~mtlb~B'U~~'1'11tlbb~~~'1'J~
 

GIPo = ~"1li1~1f11vimVl~flmU~'1fl~mtlb~B'U~bU~"IlB'ItJ~~mm1rn
 

PET ~"1li1~lrnviB HYDENSITY POLYETHYLENE 1tlb~B'U~ci'l'l1'Ubb~~~'1'J~
 

PEo ~"1li1~lrnviB HYDENSITY POLYETHYLENE 1'UL~B'U~bU~"IlB'I 

tJ~~mm1f11 

Wt = ~"1li1~lrn?f1CJ 1~.yh1'Ub~B'U~ci'l'lltlbb~~~'1'J~
 

Wo = ~"1li1~lrn?f1CJ1~.yh1'Ub~B'U~ bU~"IlB'ItJ~~m~~lrn
 

Fl. 15fl1"iFi1'u"HU~1 olinu~ru ru1 bbuu'l1i'U"i1F1rI1~ 
.... Q) 

fl1~rl1'Ulrurh K \l1fl6'lmmlJ~fl'Ijru~'11'U,r'U"1 1Vl'1-ff~'J b~"tl~"1li1~lrn16'1~riB?f~1'1"1lB'I 
" I , 

m~Vl~1'1i'11ru"1l~ l~CJ1-ff;J1'U"tlB'IU l£>etmo bU'Ubflru<rl1'U fl1~rl1'Ul rufl1'jrl1tl'Jrur11 K ~lVl-rUfl'jru~ij'll'U 
'" 

ri B?f~l'1Vlm CJtJ ~~ b.fl Vl~'JlJBCJ1tl~ru ru1 b~ CJ'J ntl\l ~1Pi'B'I bbCJ flr11'11'U ri B6'I ~1'1 bb~~ ~tJ ~~ b.flVl1Vi-a'~ b\I 'U\P11lJ~ fl'ljru~" ... ... 



- (9) l!J 

bb~:-;~-:J'l1lt-J~~'W€l tJArunu~l b~"UA-:J~fhVl'U~11n1';iflTu1 ruvnAl K rhvn.J(9\1Vl1otlb{l"U'VIvalUCJlI m ~lbbVlU-:J'VIn 
'IJ , 

~'U(i1eJ'U1~CJhJijn1';iiJ(9lbval~bb~:-;nlVl'U~1ViVllb{l'1J~lI~'UlI (btJ~CJU bViCJu) 1Vi LtJut-Jm~lb~\ilritl'U bb~l~-:J\.ht-JI;'\~'Wt5 

1tJAru nu ~lbl;'\"UA-:J~VlUlb[\"U~1I~'U6J'U1ViY1\ill';irulb~'Ub ~lIVl~eJl;'\~ \ill n r1l-:Jl'U\illmlf1l~~-r'U~\~vh~ruf\J1 
~ ~ u u 

(i1nmn'U~ll~l-:Jb~tl~l KmJJ~~J~lVl11JriB?l11~J'l.J61 1'I.Jl~m.l~ci~1JB'\Yl1'U~Fi'1l1J~CJ'UbbUI;'\-:JhhlnAl K 
'IJ 'IJ I 

1'Ub~eJ'Ubtl~6/ltl-:J';ilf1lnll cs::% ;'UhJ1~m.hf.lYn:-;~1'U~bn'Ucs:: % 1I1Al'U1rutJ-rUb~1JVl~tll;'\(9\fhnl.Jbb~lbb~ 
mru (1~CJhlA~ cs:: % bb';in1Vi) 1'Umru~~-ru:ifl-:JhJ~11Jl';it1Vhn1';irieJ~~1-:J1 Vibb~lb~~~(i1l1J';i:-;CJ~blI;'\11'U 

" 
~[1J[1Jl1~mu'Uf1llll~~"UeJ-:J~-ru:ifl-:J f11 K (i111J~m~l-:J'1 ~~:-;'l1l~J11m'Un1';iAl'U1ruAl-:Jl'U1m'llAl K "UeJ-:J 

b~eJ'U~~)'vf1CJ(i1l1JeJ1CJ~rllrulVl~eJAl K '1JeJ-:Jb~eJ'U~~-:J1JeJU-:Jl'U~~-:J bb~lbblJi';hr1l K ~11~~:-;ijAlue:mnlln1';i 
" 'I o~ IV 

~ lm1'U bb~[\ :-;-:J1 ~1Vi~ lCJ r1l:ifl-:J-:Jl'U~~-rU:if 1-:JVll1~ bb~l;l:-;-:J1 ~(i1l1J~ rufU11tJ ri eJ'U~1'UA1-:Jl'Ub ~lIVl~Br1l-:Jl'Ul;l(9\[\-:J
'IJ ~ ~ 

~-:J\il:-;Al'U1rul~lJimdeJ'VI';ilU~'Il;:hlf1l'r~~rieJ~~1-:J~-:J'l11111Al'U1ruVllfh K "UB-:Jb~B'U~~-:JlIeJml'U-:J1~~'U '1 

btJU~bbUUtl'Ubb~l bdeJA1'U1 rub~'Ub~1I1~ Vi"UeJVllf1ll1J(i1 f1l;l-:Jb~B-:J f11';ib1'Un'U~1i!m'UtJ';i:-;1J1ru 


