
'lb~ nl~~,rvrr ~eJVI tJ 51iJ, 
b~eJ\l 6'lB'lJ'j1 f11~1'1 bVl:lJ1'IJ-ru'IJ':i\l<bmJ bb"lJUVIeJ\lvll\lltJ~ 611'Uf1\l1'U 6'l151':i ru6'l'tl~\lVll ~eJ VItJ51iJ, , , 

~l tJ ~\lVll~ BVItJ5TW ~A11JJ'lJ ':i~6'I\l rl~ ~vh lJ'U nl ':i 6'leJU ':i lAl~ 1\l bVl:lJ1'IJ -ru'IJ':i \lobmJ bb"IJ:WVleJ\lvll\ll'U, , 
~611trn\l1'U6'l151':iru6'l'tJ~\lVll~eJVltJ51iJ ':ilf11nrll\l (9),CS:b'lICS:,ooo U1Vl (Vl~\l~l'U~ bb6'l'U b~~Vl~'U~~'UU1Vl fll'U) 1~tJH 

~ q '­

b~'U'UeJn\lu'IJ':i~:Wlru'IJ':i~bill'1 b~'UU1':i\l ~\l':ilf11 mn\l-d~ b6'l'UH':ilf11~~8~~eJ bU'U-tJeJeJl\ll'U nl':ib6'l'UH':ilf11m~ bb'fl~~ 
'" " 

b6'l'UeJ ':ilf11 ':il ~\X eJ \l fll'Ul ru':i 1 fI1 beJ\llfll:WA11:W bUtJ':il1 \l 

~lfJn1~~l\l bVl:Wl"li£):Wbb"ll:u'tJ-rU'tJ~\l ~\l~£) 1'tJti • 
- ~1\l bVl:lJ1'IJ -rU'IJ':i\l<bH:W bb"IJ:WVleJ\lvll\l1'U~611'Un\l1'U6'l151':iru6'l'tl~\lVll~eJVI tJ51iJ ~l'Ul'U (9) ':iltJ nl':i , , , 

I. • I 

b'u'U b~'U (9),CS:b'lICS:,ooo 'U1Vl (Vl'U\l~l'U~ bb61'Ub~~VliJ'U~~'UU1Vlfll'U) IfIl:W bbUU bb'IJ'fl'U bb'fl~'IJ':i~:lJ1runl':i'tJeJ\l 

'Ul tJ'll1\l1tJ51611'Uf1\l 1 'U6'I151 ':i ru6'l 'tJ~\lVll~eJVItJ 51iJ, , 
" ilQQ .f::l iI <:::t aJQ Q.I Q 

e-J:uaVl5baU£)~lAl:U~~H\l:WArua:lJU~~\lU 
'U 'i 

(9). ~ b6'l'U eJ ':i 1 f11 \XeJ\l bU'U'U ~U fI f1'flVl~eJU fI f1'fl5':i ':i:W~l~iJ eJ l~'\"l-rU~ 1\l\l1'U~6'I eJU ':i 1 fI1~l\l 
'U "I "I '\J 

h ~b~'UeJ':il f11~eJ\l1~b U'U~t1 n bb~\l bl tJ'U~eJ~~\l\ll'U"lJeJ\lVll\l':il'1Jnl':i bb'fl~l~bb~\l bltJ'U ~eJ bb~l 
'U '\.I'll 'U 

Vl~eJ l~b U'U~~~U~'fl'tJeJ\l nl':i?l'\llVl'U~UflfI'fl Vl~eJ'U f1A'fl5'Ub U'U~~\l\ll'Ulfll:W':i~b UtJU'tJeJ\lVll\l':il'1Jn;n
'U q 'I 'U 

m. ~b6'l'UH':ilA1\XeJ\l bU'U~~~l'U nl':iA~b~ eJ f1~iJAru~:wU~ b-deJ\l\X'U1'U nl':i~l\l'tJeJ\l~\lVll ~eJVltJ51iJ 
'U 'U 'U 'I 'I 

CS:. ~ b6'l'UH':ilf11\XeJ\l1~ bu'U~iJ~'fl'IJ':i~1tJ'1J1.Hdwl'Un'U~ b6'l'UH':ilf11':iltJ5'U~ b-tJrl b6'l'UH':i 1fillVlbbn 
" " " 

-;(j'\lVll~eJVltJ51iJ ru l'U'IJ':i~nl~6'I eJU':ilf11 Vl~eJl~b U'U~m~vllnl':iil'Ub U'Ufn':io(j'~'tJl1\lnl':i bb 'll\lo(j''U':ilf11eJ~1\l bU'U5~':i:W , " 
1'Unl':i6'leJ'lJ'jlAl~1\l f1~\l-d 

~. 'UflA'fl Vl~ eJ'U~UflfI'fl~':il~ b-tJlbU'Urii1rurul\XeJ\lhim.il'U~1'U~ bu'U~~ bb6'l~\lUru:S':il tJ-r'lJ'jltJ~ltJ 
'I "I 'U Q.J V 'U as 'U IV 

Vl~mb6'l~\luru~':iltJ~'lJ'jltJ~ltJ1~t1 n\XeJ\lfl':iu111'U1'U6'll':i~611Aru 
v " v 

b. UAfI'fl Vl~eJ'U~UAfI'fl~':il~b oUlbu'Urii1rutln nUVltidtJ\ll'U'tJeJ\l-r~~\ll~v'hb'U'U nl':i~~;B~~~l\l ~ltJ 
'I 'I 'U IV IV d.!l 

':i~UUBb~nVl':ieJ'Un~ (e-Government Procurement: e-GP) \XeJ\l'fl\lVl~b utJ'U1'U':i~UUBb~nVl':ieJ'Un~'tJB\l 

m:wuru~ n'fll~~blu1'1l~~'UcJ-tJeJ:W'fl ~~;eJ ~~~l\lil1 A-r~ 
IV 'U 'U d.S 

b'lI. rii1rurul\XeJ\l-r'U~lm~'U~l'Uuru~ b~'UeJln5'Ulf11':i bl'Ubb~nl':i-r'U~lm~'Ubb~'fl ~A~\l ~\liJ:W'flril1JJ 
'U IV IV IV '\I 

bn'U6'I1:WVl~'UUlVl ri i1ruru 1eJ 1':il-ru ~ 1 tJ bU'U b~'U[;1 ~il1~
'U v IV • 

nlVlU~n1~"lJlfJbeJnal~ bb6'l~~'tJbbUU ~lAl'1J\116'l~ @,d:'oo 'U1Vl (Vlihw-'U'!Xl1eJfJ'U1VllllU)
'0 "I 

':i~Wil\ll'UVi ~~ - k1C::: \?irllfl:W 1.!J~~b ru n~:W\l1'UU1Vll':iv(11 'IJ( \ll'U~?\~) off'U I.!J 611'Un\l1'U, , , 
6'I'151':iru?\"lJ~\lVll~BVItJ51iJ 1m'Ul'Ubk'fl~b1 rll·':il'1Jnl':i " . 

rllVlU\11\11amUl1 
" 

l'Ul'U~ k1~ IfIrllfl:W I.!J~~ (9)0.00 'U. ru 611'Uf1\l1'U6'l151':iru?\"lJ~\lVll~BVltJ51i1, , , 



- 10 ­

fhVl 'lJ ~ £j 'lJ lijeJ~ r;Hl 1) ';j1 f11 

':l~'j.rh:1'1'U~ 'O>~ - l!!J~ (>l{,'t1mJ 1o<t<tb 1U1'UbbrJ~blm':l1'iJm':l Ql miml'U'U~Vll':ly(11lJ('11'U~?I~) , " 
i'U 10 G'11Un\ll'U?llul':lQl?l6(J~'1Vr1~e),VltJLilU bb(1~nlVl'U~btJ~'lleN?leJ'U':l1f111'U1'Uvi ~o Yl~"lf1)J !!!J~~b, , , 

bbrJ~1Vf~\'ih~'U'lleJ'I?\eJmlfl1:lJl'V'l~mJn'U1 U1'U mn bb~~?\m'U~ 
'IJ 

blrJl (9)0.00 'U. btJ'U~'U 1lJ~unll'~~bb~db?\~~ 

~?I'U h~~AeJ?leJ'UmmlvrJ~b~(J~ 10~ n~:IJ'Il'U'U1Vll':lv(d 1tJ('11'U~?1~) ill 10 G'11Uml'U?11Lil':lQl?l'U 
'U " 'I 'l 

~'1Vll~eJVi'tJLilU1V1':l~'V'l'vi Vl:lJ1Vb(16(J <tb<t® ®<tb<t ~eJ 10010 1'U1''Ubb~~blm':l1'l1n11 bbm:;10~VI1'1bl'U1'll~0, 

ml-ru~~nm'lwvvw. gprocu rement.go.th Vl~eJVll\1 bl'U1'll~G'11Un'l1'U?\lLil1Ql~'U~'1Vll~~Vi'vLil'U 

wvvw.uthaihealth.go.th 

" ... .( go. 
--- \U1V'Vj~~'VIi) i"Il?l"'lCj) 

'U1VU'W't'IV"llil'HU'1'U\l-3'V11Vl tln~'Sl'1ln1''il\ '111'1. 

~ €11~1~nl~\l~'VI1~~~V51U 



v d 
beJ mn'i6'1 eJ'U'j1fl1-;;J1-:Jb61'U'Vl (9/~<t<tml
 

b~ eJ-:J 6'1 eJm1fl1-.iJ'1-:J bVldJ1'IJ-rU'lh-:J"Il e)dJ bb'lldJVleJ-:J'Vhnu~G'1TU nntJ6'l1'B1'j ru6'l'U~-:JVl1'VI eJ VltJ 'BTU
,	 , , 

~l tJ ~-:JVl1' VI eJVltJ 'BTU :W fll1dJ'IJ 'j~6'l-:Jfi ';(]~ ih b'U'Unl'j 6'1 eJU'j 1fl1-.iJ'1-:J bVlm'IJ ~u'IJ'j -:J~ eJdJ bb'llHVleJ-:Jv11-:J1'U,	 , 
~G'1l'Um1'U6'l1'B1'jru6'l'U~-:JVl1'I'F8VltJ'B1iJ 'j1fl1nm-:J 0l,erb'Jier,ooo 'Ul'Vl (Vl'd-:J6l1'U~bb6'l'Ub~VlVl~'U~~'UU1'Vltll'U) lV1tJ10il, , 
b~'U'UeJn-:Ju'IJ'j~mru'IJ'j ~ b[)'Vl b~'UU1'j-:J ;-:J'j1fl1 n6l1-:J.Q~b6'1'U m1fl1,;(]~ ~Vl08 bu'Ui'8 ih-:J1'U nl'j b6'l'U m1fl1m~ 

,	 '\J 

bb(,'j~ ~ b6'1'Um 1fl1,;(] ~~ eJ-:J fll'U1 ru'j 1fl1 beJ-:J\i11dJ fll 1dJ bU'U,;(] ~-:J. 
'\J 

(0).	 'a1 Vn1 'a;ij1.:j bVlH1szieldJ bb"lllJ'IJ :r'U'IJ 'a.:j, 
-.iJ'l-:JbVlm'IJ-ru'IJ'j -:J'IJ-ru'IJ 'j-:JVleJ-:Jv11-n'U~G'111!m1'U6'l1'B1'jru6'1'U~-:JVl1'VleJVltJ'B1iJ ~l'Ul'U 0l "i1 tJ nl'j

'I 'I	 'I 'I 

bU'Ub~'U C91,erb'Jier,ooo U1'Vl (Vl'd-:J6l1'U~ bb6'l'Ub~VlVl~'U~~'U'Ul'Vltll'U) \i11dJ bbUU bb'IJ(,'j'U bb61~'IJ'j~mrunl'j'Um'UltJ'li1-:J 

ltJ'B1G'111!m1'U6'l1'B1'jru6'l'U~~Vl1'VleJVltJ'B1iJ, , 
'" kl.	 b'8fi611 'abb'U'U'Vl1Vn1'a61el'U'a1f11
 

hC91 bbUU'j'IJ'j1tJnl'j

'\J 

hC91 bbUu1ub6'l'Um1fl1 'Il1'Ul'U ~ Vl'Ll1 

h~ bbUU~11Jf1!l-.iJ'l-:J 

hm bbUUVl1!-:J~eJ~l'IJ'j~n'U 

- Vl~n'IJ'j~n'U~11J11J1
 

her U'Vl'UtJldJ
 

- ~b6'1'Um1f11~:we,m'IJ'jdtJ'U~~ldJn'U
 
'\J	 • 

- nl'jtlVl'Ul1-:J nl'j bb .v-:J'1!'U'j1fl1eJ~1-:J bU'U'B'j'jdJ
 

h<t bbUUU11J~beJn6'11'j
 
Q.I	 cj I d 

- Uf1!'UbeJn6'11'j6'1l'U'Vl 19,
 

- U11J~beJn6'11'j6'il'U.;;l ~
 
"''''' v 

m.	 flrumJ'U\i1'UcHle.Jb61'U£)'a1f11 . 
, '\J 

2.1 'V c:;; """" <:::> CI 'i-'q q Q..J v.c::l 2.1 

m.0l e.J b6'l'U m 1fl1\i1 eJ-:J bD'U 'U \i1l] fI Y'161Vl 'j eJU flfI61'B'j 'jdJ.Vl1 e.JdJeJ 1'll'W'j U';(] 1-:Jnu 'Vl6'l '8m1 fl1,;(] 1-:J 
'U	 'I 'I 'U 

m.~ ~ b6'1'U m'lf1'l~m 1JJ bU'U~ flf1bb-.iJ'-:J bl mAeJ~~-:J-:J1'U'UeJ-:J'\Ill-:J'j1'llnl'j bb61~Hi'bb-.iJ'-:J bl tJ'U~mb6ll 
• 'U	 'U 'U 'U • 

VI~eJhibu'U~1vHu e.J61'UeJ-:J nl'ji-:J1VI'U~U flfI61 VI~eJU flfIfl5'U bU'U~~-:J-:Jl1.J \i11mn\J mJ'UeJ-:J'Vl1-:J'j1'll nl'j
'U	 'I 'I 'U ' 

m.m ~ b6'1'U m1fl1~ mbU'U~~e.J1'Unl'jr1V1b~eJn~:wflru6'1dJu~h.;:r'8-:J~'U1 'U nl'j-.iJ'1-:J'UeJ-:J~-:JVl1'VleJVltJ'B1iJ 
'U 'U 'U 'I	 'I 

m.<:r ~ b6'l'U m1 fl1~eJ-:Jhi bU'U~:We.Jmh~ ltJ'llu~ldJ n'U ntl~ b~'Um1fl1'j1tJ~'U~ b<U1 b6'1'U m1f111Vlbbn 
'\J '\J	 '\J 

~-:JVllVleJVltJ'B1iJ ru 1''U'IJ'j~ mf'16'1 'i.lm·1f1·1VI~ '81JJ bu'U~m ::;v11frmJ'Ubu'U fr)"i,rrWWl'l-:J f1l'j bb.v-:J'1!'U "i'lf1'leJ~l-:J bu'U'B'j'jdJ 
,	 '\J • 

1'Unl'j6'1 eJU'j1fl1-.iJ'1-:Jflf-:J.Q 

m.<t Uflf161 VI~ eJ'U~Uflflfl~,;(]::; b<U1 bU'Uri~ruru1~eJ-:J1JJeJtJl'U1)l'U~l u'UeTIJJ bb6'lVl-:JUru~'j1tJ:rU 
'I 'I 'U v v 'U t>.5 'U QJ 

'jltJ~ltJ Vl~mb6'lVl-:Juru~'j1tJ-rm1 tJ~ltJ1JJnn~eJ-:JfI'jutll'U1'U6'11'j~G'11r1ru 
v '\J	 v 

m.b LJfl61 Vl~ 8'U~U flY'l61~';(]::; C<U1 bu'Uri~rutm nUVl1.hm1'U'UeJ-:J-r:o ;-:J1J\v'hb'U'Unl'j~VI~eJ~VI-.iJ'l-:J 
'I, 'I • 'U vv	 d3 

J\lm::;uu8b~n'Vl'j'8U nG'1 (e-Government Procurement: e-GP) ~eJ-:J~-:J'Vl::;b'utJ'U 1'U'j::;UU8b~ n'Vl'jeJ'Un~'UeJ-:J
 

mdJuru~nm-:J~b lu1'llAf'1'UcJ<UeJdJfl~~~eJ~VI-.iJ'1-:Jmfl-r1).
 
v 'U 'U	 d..'3 

m.b'Ji ri~ruru1~ eJ-:J-ru~lm~'Ue.J1'Ulrru~ b~'Ueh n'B'Ulfl1'j bl'U bbA nl'j-rU~lm~'U bbA61 ~f)f-:J ~-:J:WdJ61 rl1 
'U	 QJ IV ll.J 'U 

hi b1l'U6'11dJVl~'UUl'Vlrl~ ru ru1 en~-r'U~lm U'Ub~'U?i(91 fl1~ 
'\J	 v v 



~.~~n~lunl~~BU~l~l... 
~ b6'1'U eJ 'jlf11 "iJ ~ l!1eJ\J b?1'UB bBn6'11 'jVl6tn ~l'U~'UJ.nW ~ BJJ nu'IJ D\J?tBU'J1 Fnl"m bbtJ n11''U e:J n'IJ 8"llU 
~ ~ 

b{;\Umlf1lbtJ'U ~ ~lU ~8 

<i'.<9l ~1'U~ <9l eJ~l\JU€ltJ~e:J\Ji'hBf,?ll'jA'\Jl'ltl hJd 

(<9l) 1'Umru~ b?l'UmlAlbtJ'U'u&iuAAflVl~eJUArlflu'j'j~"n 
~ " 

(n) G'1 ~lb'UIVl'U\J~eJ~U':itl\Jm'j"iJVl'Vl~ b'iJtJ'l.J~'U~1'U'Vl~ bD(J'uu~';'Vl bbG'l~G'11b'U11u'Vl~ biJ CJ.'U, 
rn;;}JflFll b~}J (blliJ) Vl'U\J~eJU~ fltlJ"'6'1'U5Uru~'jltJ~eJ~'U~1'U~~Vlnl'j m'jllm'j~~Vlnl'je4iJell'Ul"iJ A1UAll bbl;l~Uru~ 

'\.l IV "I 'U 'U 'U 'I v 

~~B~'U'jl(J1vmJ W~Bll~\J~U'j eJ\JG'11 b'Ulb) n 1918\J'U, v 'U 

(~) 1'Umri1~b6'1'UmlAlbtJ'UUAAl;lu'j'j~Vl~IVl~ tlAru~uflAfl~m'li't1\i1UAAfl 1'!X~'UG'11b'UIU~'j 
'V OJ 'I 'I 

'lJ'j~9Jlillth~'ll1'll'U'lJeJ\J~J'U kl b'Uliitl~n a\l~bb6'1Vl\l~\1 fll'j b.vl bU'UVi'U~l'U (b'hiJ) G'1lb 'U1U~1'lJ1~9Jllill'lJ'j~'ll1'll'U'lleJ\J 
~ , 

~ btJ'U'!X'U~l'U W~tlll"r\l~U'JeJ\lG'11 b'Ulbln~eJ\I 
~ ~, 

(Ql) 1'U mri1~b?1'UmlA~lbtJ'U~ b6'1'UmlAl~llln'U 1'U~I'U~bU'U~~lllfh 1'!X~'U61"lb'Ul~rurul'lJeJ\J 
'V 'U d.9 'U IV V 

m1b.vl~1:lJfll G'1lb'UIU\9I'j'lJ1~9Jlill'tJ'j~'lJI'IJ'UmN~~11lfll bbfl~1'Umru~b.vl~lllfh~ltJ1VlbU'UUAA{;Ju'j'jllVll ~m 'li 
~ ~ , 

~ru'llIM1'VltJtl1Vl~'UG'11b 'UlVl1r\l~m~'U'Vll\J Vl~eJ~~lllfll~ltJ 1Vlb'u'Uu&luAAG'l1VI~'UbBn{;\11 mll~1~u 1n'U ((9))
v 'U 'I 'I 

(<i') Ut1J~beJn6'1l'j~l'U~'(9) ~\JVlll\9lm~~'Uw~eJllnU'lJB\llub?l'UeJJ1Y'1l ~llJbbUu1'U.veJ h(9) 

<i'.~~1'U~ ~ mJ'l\ltlfWl91eJ\11JL-un?l'lJA'\II'le:J1'lJd 

(<9l) '\Ij'U\J~eJlle:J'Uell'UT9J~\ItJVl e:nm bb?ll'lllU(1jliJ n{)VllJltJ1'U mru~~ b?1'UeJ11Al11 eJUeJl'Ul"iJ1~ 

uAfla~'UI;l\l'U1JJlu1Ub6'1'Utl1lfllbb'Vl'U, 
(~) Ul,lJ~1ItJm1rim'\~1\J (Vl~Blubb~\J'tJ~mrun'U) ~\J"iJ~~eJ\Ibb?lVl\J'jltJm116'1VleJ'tJmru" , , 

Fllbb1\J\ll'U m;;'tJ'j~b.fl'Vll'll\J 'l 'jlJJ"r\JfhbH~ltJ 

(m) ut1J~b'eJn?ll'j~l'U~ ~ ~\IVlllVl~1~~'Uw~Blln'U'lJeJ\l1 Ub(;'\'Umlfll \9IlllbbU'U1'U.veJ h(9) 
d 

~. nlJtJ'U~B"l~BUJ1Al 

cr.(9) ~b6'1'UmlA'lI91B\I~'Ub(;,\'UeJJlfll\9l'mbb UU~fl'lVl'UVl1 n'UbeJn?1l1?1eJUJlfnd hwl:uiJb~tl'U1'lJ1Vl 

'l~\J~'U bbl;l~'9] :;~m meJn.v

~ 

eJ flTl~l ~~ n~B\I A1U rlJ'U 1;l\ll;lltJlJB~eJ'lJeJ\J~ b(;'\'UeJJ1All'!X'irVlb'9]'U 9Jl'UJ'U~b6'1'UB'9] ~~ m 

1~U\9I1'1tl'U~"l Iillba'lJbbfl~r;)leJn~1 l(iltJ1:uiJm1'uVll;lu'\Ij~mbll1'lJ VllniJnl'j'lJVlG'l'U ~n b&iiJ bbm'lJ b'lJ~(J'Ubb'lJI;l\J'9]~~m 
'I 'U 'U . 

a"lmCJlJeJ~eJ~ b6'1'U mlAlw~ BJJ~\J'lJ'j~V1'U\9I'jl (nllJ) r11nUH~ltJ'Vlmb 'IA\I 
~ , 

cr.~ ~b?l'UBJ1Al~B\lmtlnU~1l1rul?1Vlbba~'51Al1 'UUru~'51tJnl'j1VlA'5'l:Jbll'U lUnl'jb?l'Um1A11V1
'U OJ v . 

b6'1'Utl bU'Ub~'UU'l'Vl bbG'l:; b?l'UB':iIA'lb~tJ\J'j lAlb&lm lVlm~'UBJ1Al'j'l~bb!;1~Vl~BJ'lrnt9ie:JVlUl tJ bba~Vl~eJt9i e:ri'ltJfll";i . 

~l~ b~tl'U1'lJ~";i~U11'vll tJ1Ub?l'UBJl All'!XDn~€J\I~\I'ii";iIA1";irlJJV;b?l'Utl'9]~v\e:J\I~ ";i \In'U~\Iill ba'lJbbfl~illVl'U\J~m'hlill bl;l'lJ, ~ 

bba:;ilJ~'U\J~tl1:u~'j \J tlu'lVlDtl~lVl'U\I~mUUG'11Aru l(iltJ AVl";ilfll'jlJJ~\I~U ~\I";ilJJFllm;;llI;lFlI b~ll i11{;m m~'U 
. v ~ 

bm:;Flll.v~ltJ~\I'tJl\l11'bb~l 
'j'lAl~b?l'Utl'9]:;~tl\Jb?l'Utlr1IVlUVlfJ'tJ'jlAlhJUtltJrrll '00 l'U 'Uti bb\9l1'UbDVl'IJtl\J6'1eJU':ilAll\9ltJ
 

mCJ1'Ur1IVl'UVl~'U'j1Al~b6'1'UB':iIA1~B\I~U~\il'iJ BU':ilAl~\9lU1Ii1b?l'UB11' bb!;1:;'i]~ biB'U nl'jb6'1'U~'jIAlmli1
 
~ 

cr.Ql ~b?lUBJ1AI'9]:;V\tl\Jb(;'\'Utlr1I'\lj'UVlbJmil1bu'Um'jrieJ?I~1\Jl?1~'9] hidl'U GlOOO l'U UUr\Vl'9]ln 
~ 

l'U~\JU111 1U~blIrul-;(fl\J '\Ij~tll'U~1~~uVl'U\J~tJbb -;(f\l'9] ln~\J'\Ijl\iltlVltJ5lffi~b~JJVll\llU 
v " 9 



tf.er' ri€l'U~'U'1l€l-:J6'1 €l'U'J1fll erb6'1'U €l'J1fl1fl1'Jm1:U~ bb'U'U'J'\.J bb6'1~'J1tJ6'1~ b~tJ~ "'6'1'" 1Vi'~ ~1'U bb6'1~ 
~ ~ ~ 

boU'lhb€lfl6'11'J6'1€l'U'J1fl1~-:JVI~ ~b~Hn€l'U ~:U~\91fl6'1-:J~'U'1l€l-:J6'1 €l'U'J1fll \911~ b~€l'Ul 'lJl'Ub€l fl6'11'J6'1€l'U'J1fll 

tf.tf erb6'1 'U €l'J1 fl1:U ~ IXm ~'U'1l €l-:J 6'1 €l'U 'J I fl1~ [:oJ -Un'1l'€l-:J b~ tJU~ €ltJ ~lVltJ I '1l €l-:J ~-:J'\.J 'J ~ 51 'U 
~ 

flru~m'J~fll'J btJ~'1l€l-:J?I€l'U'J1fll 1~ tJ'J~'U,H~VltJ1'1l€l-:Jl1 "1'U b6'1'U€l'J1fll \911~ b€lfl6'11'J6'1 €l'U'J1flrl b6'1'lJ~ (9)/tvtftfliV" 

~'Ul'lm{i1VltJ1~1''U'1l€l-:J6'1€l'U'J1fll1'Ul'U~ (9)tf - tv~ \91'mfl~ tvtftfb 1'UbJ6'11'J1'lJfll'J ill fl6'i~-:J1'U'U~Vl1'Jvi'11'\.J(~6'1~) , " 
~'U tv ;;hWfl-:J1'U6'1151'Jill6'1OU, ;()-:JVll~€lVltJ5Tu l~ m;''Ufl1Vl'U ~ b1m ~'U'1l€l-:J6'1€l'U'J1 fl1 bbf11:U~ hi1''U'1l€l-:J6'1€l'U'Jl fl1 1~ tJ, 
b~~'lJ1~ flill~m'J~fll'JbtJ~'1l€l-:J6'1€l'U'J1fll:U~btJ~'1l€l-:J6'1€l'U'J1fl11'Ul'U~ mo \91mfl~ tvtftfb ~-:Jbbl'lb1m (9)0.00 'U., 
bu'UIX'UhJ 

b. 'Vi61mnru~bb~~~'VI51'Unl'a~~I'HU1)lfll 

'0.(9) 1'U fll'J6'1 €l'U'J1fl1fl~-:J-d ;()-:JVll~€lVltJ 51tJ :U~Y;:Ul'Jru1(;)~?I'U~htJ'Jlfll'J1~ bU'UbflilloVi, 
b.tv Vl1fl~\6'1'U€l'J1f11'J1tJ1~iJflill6'1~0~llJtlfllX€l-:J\911~oU€l tf (i-:JoU'€l IiV VI~€l~'UVlilmj1'Um bb6'1~oU'€l 

'U 9 'U d.i 

fll'Jb6'1'U€l'J1fl1ldJtlfllX€l-:J VI~€lldJfl'J'U~1'U \911~oU'€l er' VI~€l~'U'1l€l-:J6'1€l'U'J1fl11dJtlfllX€l-:Jl'lllJoU'€l tf llf11 flill~m'J~fll'J'" 
~ 'lJ 

:U~ 1dJ1''U'~:U1'Jill1'J1fll'lJ€l-:Jerb6'1'U€l,'J'lfl1'J1 mi'U bl'U bbl'l bu'UoU'€l~~'\Al6'11 ~VI~€l~~Vl6'1-:J bYl tJ-:J b~ fltJ€ltJ VI~€l~~ bb[:oJ fl1'\.J:U1 fl 
'lJ 

b~€l'U 1'lJOU€l-:Jb €lfl6'11'J6'1€l'U'J1fl11'Ul:i1'U~m <d m'J~~lAqj ~-:J-d bu'\Al1~ 1'U m ill~Y;:U1'J ru1l~'Ul1:U~bu'UtJ'J~ltJ'lJ1.JI'l€l 
. ~ 

Q.I • Q.I Q.I d I Q..J 

:U-:JVl1~€l'V1tJ51'U b'V1l'U'U, 
b.m ;()-:JVll~€lVltJ51tJ 6'1-:J1'U?I'V151dJY;:uI 'Jill1'J1 fl'lOU €l-:J ~ l6'1'U €l'J1fll 1~ tJ1dJiJfll'JeJ€l'U~'U 1'U mill 

, 'lJ 

(9)) llJ'\.J'Jl fl[l~€l~b6'1'U €l'J1fll 'J1 tJ,1'U 1'UlJqj~~1''U bB fl6'11'J6'1 €l'U'J1fl1Vl~ €l1'UVlilfl.Jj1'U fll'J1''U 

b€lfl6'11'J?I€l'U'J1fl1'lJ€l-:J ;()-:JVll~€lVl tJ 51tJ, 
(tv) 1dJ m €lfl~€ltJ~'Uflfl6'1 VI~mN'Jl tJiJ €l~€ler b6'1'U €l'J1fl1€l cJ1-:JVI~-:Jmj1-:J l~VI~€l~-:JVI~~ 1'U 

, 'lJ 

(m) b6'1'U €l'J1tJ6'1~ b~tJ~ bb\91 fll'll-:J1'\.J:U1 fl b~ €l'U1'lJ~ n1Vl'UVll'U btl fl6'11'J6'1€l'U'Jl fl1~ lU'U6'11'J~~lAqj 

VI~€liJ[:oJ6'1v'h1Vibn~fl11~1~\'\.J~ tJ'U b~ tJ b'\.J~ tJ'U bbnerb6'1U€l'Jl fl1'J1tJ~'U 
'lJ . 

(er') 'J1fl1~b6'1'U€liJfll'J'lJ~ mJ \91fl b~~ bbm'lJ b'\.J~tJ'Ubb'\.J6'1-:J 1~ltJerb6'1'U€l'J1fl1:m~G1-:JmtJiJ€l~€l' 
'lJ ~. 

'\Al~€l~~-:J'\.J'J~VI'U\91'J1 (~liJ)n1n'U11 

b,er' l'U fll'J ~Vl?i'U fll'J6'1€l'U'J1fl1Vl~€l1'Ufll 'Jv'h~qjqj1 flill~ m'J~ fll'J l1:1 Vl'll€l-:J6'1 €l1J'J1fll VI~€l 

.;()-:JVll~€lVltJ51tJ iJ?i'VI51Vierb6'1'U €l'J1fl1~ bl{i-:JoU'mVl:U\J~-:J Mll'\Al :Ol'U~ VI~€loU'm Vl\J\J~ -:J~'UlVl~ b~ tJ1oU'€l-:JnUerl6'1'U€l~lfll 
'I 'U d:3 'U 

1<il ;()-:JVllVl€lVltJ51tJ iJ?i'VI5~:U~ 1dJ1''U'J1fllVl~ €ll:wvh~ rutln VII flVl~fl:01'U(i)'-:J fl6'i111:wiJfl11~ bvtm~6'1~ VI~€lldJtl flr;1€l-:J 
'I QJ QJ d.3 . 'V 

b.tf ;();JVll~€lVltJ5'ltJ 'V1'J-:JH;-:J?i'V15~ OJ~ llJ1'm'lfl'l~ l?l\91 VI~ €l':J'lfl'lVl~-:J'J11"111VlVl~ €l'J'lfll b6'1'U€l, , 
~-:JVI~Vln1~ bbG1~m\JY;\J1'Jilll b~ €lfl{i1-:J1'U~1'U1'U VI~€lOU'U'l~ Vl1mi:l'\Al·1~'J·ltJfl·1'JVI~-:JJ·ltJ fll'JlVl VI~ €lm\J\J~tJm~ flfll'J 

6'1€lm1fl1 lVltJllJY;\J1'Jru1;()~{i1-:JbG1tJn1~6'lVlbll'i\J~Y;\J1'Jrul .~-:J-db vi€l'\.J'J~ltJ'lJ-U'lJ€l-:J'VIl-:J'J1"1Jfll'JbU'U~lflru bbG1~ 1Vi' ~€l11 , v . 

fll'J(i)'~?i'U'lJ€l-:J ;()-:JVll~€lVltJ51tJ bU'Ub~Vl'lJ'lVl erb6'1'U€l'J1fl1OJ~ b1 tJfl~ €l-:Jri1b~ tJVl1tJlVl :m<il~1SJ~-:J ;()-:JVll~€lVl tJ51tJ. \J~6'1 
'I 'U I 'I 

Y;:U1'Jru1tJm~flfll'J6'1€l'U'J1fll lbG1~G1-:J 1'V1~er b6'1'U€l':Jlfl rlb6'1iJ €l'UbU'U er~-:J-:J1'UVl1fliJ bVlI'l~ b~ €l1~11fll'Jb6'1'U€l':J1fl1m~vh 1'\.J 
'lJ 'lJ , 

l~tJ1~6'1:U~\91 VI~€liJm'J6'1~tJ€l~n'U1'UflTH?\'U€l':J11"11, 



1'tJn':iru~~ b?l'U mlF11~lMI b?l'UB':ilF11~l'~'UFll\91Vlm(J l~ll1:ti Bl'Jvh bU'U'llU\9l1:tJ~rurul1~ 
'U " v v 

Flru~m':i:tJflT:ib UWIl'eJ'lG'le:JU':ilfll Vl~e:J~'lVll\91e:JVlm)1i1~~ 1QJ~ b6'l'U u':ilF11~'U~bb~'lbb{;1~bbG'l\9l'lVl~ n~l'U~vh 1Vlb~B1J111 
, '\) '" 

~b?l'Umlfll?llm':it:whb U'U'l1'U\9I1:tJ?lBU':ilF11~1'l1 Vlb?l~'J?l :tJU':iru Vll nAl~bb~'l hi bu'U~-ruY1'lHI ~'lVll \9IBVlCJll1'U 
'U " 'U 'I 

~~Vl5~'J~hj-rU':il Fll'lJB'l ~ b?l'UmlF11 ':ilml'U 
'\) 

flI!. O1';i"Vl161illUJ1
<V <V 

~'lJ'U~n1':i?lBU':ilF11'J~~B,rvh~rurul~1'l\9l1:tJbbUU~rurul~'l':i~U1'UoVB htv nu ~'lVll\9lBVi'mi1i1 
''U ,.., v V Q.... 'I 'I 

.fI1~.I1 'U mI l'UoJULl\9l'Jl nl'U~l~-rubb~'l bb{;1~'J~~B'l11'lVl~ mJ':i~n'Ub U'U~l'Ul'U b~'U bvilnu ~BCJ6'l~Vll 'lJB'l':ilF11r11~1'l~ 
r?lB'U':ilfl I1vTIVl ~'lVll\9lBVfCJlJ1ti ~\9I~B 111'U'lJt:u~V'h~rurul l\91CJ1oVVl~nuJ~n'Umh'lVl~'lmh'l1\91~'l\9iB1u\1 

, v v 

mI.(9) b~'U?l\91 

mI.b b~FI~5'U1F11':ii'l~lCJ 1Vlbbrl ~'lVll\9lBVi'CJ51ti l\91(Jbu'Ub~FI{;1'll'U~ ~v'h~rurulVl~BriB'UVJ'trlJ'U, v v 

111bi:)'U m l'U vlln1J'lJB'lVl1'lJl'lJn1':i 

mI.m VloJ'l~ B~luJ~n'U'lJB'lVll'l5'U1F11J.fI1CJ 1'UUJ~ bVlI"\ \9Il:tJbbUUVloJ'l~ B~lU J~n1..I~'l':i~'l.l1 'UoVB hm, 

mI.cr ~'U5'UU\9lJ-r]'U1{;11 VlCJ 

Vl~nu J~n'U\1'J~fl'U1m\91 t.l1:tj~\9IB m 'l1W)1CJ1'U (9)cr l'U 'tTULl\9l'Jl nl'U~~'lJ'U~n1':i?l B'U':ilF11 
, '\) 

(~-rU~l'l) Yi''U'JlnoVm.Jn~'U\9l1:tJ~rurul~l'lbb~l 
'U 'U v V 

I iI I.-=:a. IV IV IV ~ I = I i.J I = 
c;;. fll~l.:jbb6'l~01';i'~lm.:j'U 'J'lVll\91BVlCJ51'U 'J~'J1 m'l'Ufll'Jl'l\9l1:!J n1J bb'U'l'l1 \91'1 l'U-'ll (91 b'l'U, 

~,(9) 'll\91~ (9) ~l'Ul'Ub~'U tvcr % (~mJ{;1~~~UVll'lJB'lb~'U~l:\Jl:\Jl~l'l) 

~ltJ1Vlb~B~-rU~1'l1~vllrnJfim'1~'1'lu-rUUJ'l \9l'l1JJltJ{;1~ bBtJ(91~'l\1 
'\) , 

~,(9) ,(9) VlU~m-J'tT'lVlB'l~U -rUU J'lVlB'lFld'lJFI:tJbFl~'U~ (9) bb{;1~~l'U~U -rUUJ'l 
'I 'I 'I 'I 

~,(9).tv ~m 'lflU ~l 'U~b~ tJloVB'I flU n1 J\J-ru UJ,'I 

~.(9),m ~\9I~'lUJ~\9lVlLJ1\9il'l~'U~ (9), ~'U~ tv, ~'U~ m bb{;1~~l'U~U-rUUJ'l 
'\) , 

~,(9).cr ~(91~'l~lb'lJ'l(911'U ~'U~ (9) Vln~l'U~u-rUUJ'l, , 
~,(9).cr ~(91~'l~lb'lJ'l(911'U ~'U~ tv VlB'lU':i~'lJ:tJ, 
~.(9).'iJ ~\9I~'l~lb'W\9Il'U ~'U~ m 

" , 

~,(9),mI rlB?l~1'lbFll'Ub(9lB4o/J'UVltv \9l1:tJJUbbUU 
'\) 

~,(9),~ U-rUUJ'lVlB'lL11'U1mb'lJ'lVltJG'l151Jt:uG'l'lJ ~'U~ tv, , 
~,(9),~ U-rUUJ'lVlB'lL11Vlru'l ~'U~ b 

, v 

~ i/ ~ 0 Q-' 

Vl'lVl:tJ\9Ibbmb?lJ'J n1Vl'U(91blm bflO l'U 

~.tv 'l1(91~ b ~l'Ul'Ub~'U 'bcr % (~8tJ{;1~~~'\.JVll'lJeJ'lb~'U~b\J'lJl~1'l) 

~ltJ1Vlb~B~-rU~1'l1~vlln1Jrim'1~1'lu-rUUJ'l ~l1JJltm~b BCJ(91~'ld 
'U ~ I 

~.tv.(9) \ihbU'Un1JrlB?l~l'lblVlVlB'l'lb~'lJ:JJ o/J'UVl b, 

~.hb ~(91~'llBmUbUB4 ,rr'U~ (9) Vlmh'U~u-ruuJ'l, , 

~.hm ~(91~'llBmUbUB4 i'U~ b VlB'lUJ~'lJ:tJ bb{;1~Vln~l'U~u-r'lJuJ'l" , 
-~.tv.cr ~(91~'llBm'lJbuB4 '#'U~ m VlB'lUJ~'lJ:tJ bb{;1~Vln~l'U~u1'uUJ'l" , 

d 
/~,bfl 'll\91Vl m... 



.	 , 

~.m ,n~Vi m ~l'lr.l'Ul~'U \!Jet % (~HtJi:l~mhJ'vh6(JEl'll~'tJ~f!Jf!Jl;ijl'l) 

~181V1l~e:J~~U~1'l1~'Vhnl';inm'lh:Ju~\nJ';i~ I'n~';iltJi:l~lBtJ~I?1'\I,i
'U	 , 

~.m.<91 ~~~-:J';i~U'U1yJ~lbli:l~El'lJmru1yJyh ~'Uv1 <91, ~'Uv1 \!J, .rr'Uv1 m'Vln?h'Uv1iJnl';i,	 , 

~ 11 ~ 0 V
 

Wj'VI1J~llml?lT\l nl'VI'U~b1i:ll mo l'U
 

~.<S:' -:Jl~v1 <S:' (-:Jl\7li:'l\7lVlltJ) Iill'Ul'Ul~'U \!Jet % (~e:JtJm:;d~UVll'LIe:J-:Jl~'Ui1rurul~\:J), '" .., 

~ltJ 1Vlb~El~-j'U;ijl~l~'Vhnl';inm'1~l~u~'U'l.h \I 1'11mltJi:l~ lBtJ~V\-:J,i
'U	 , 

~.<S:'.<91 'Vl'U~m,Jt!-:Jl-:JnflVl-eml11"l'U'Wnl';i~1'U~U-j'UU';i~,	 , 
~.<S:'.\!J ne:JB\i(:.Jt!-:JVle:J-:JJ'lfl'U'Wnl';i?ll'Uv11.H'Uu';i\l

~ , 
c:S.<S:'.m ~Vl~-:JU';i~I'1'V1Ulvil-:JVlmJ'lfl'U'Wnl';i?ll'Uv1u-j'Uu';i~

'U	 , 

c:S. <S:'.<S:' ~ \7l~'l'Vi eJU';i~Ul i:'l'LIli1m flVlEl-:JJlfl'U 'W nl ';i, 

c:S. <S:'.et Um~ldeJ~~'U(;.J1l:J ~1'Ub1"ll'l1 bl'1 El1 -ell-:JVIeJ-:JJlfl'U'W nl ';i 
'U	 <­

c:S. <S:'. b ~~I'1\1?l'V.nru.v; bli:l~ uU m ruiJe:J~\JA'U'W nl';i, , 
~<S:'.<nJ 'Vll~ 

c:S.<S:'.c:S A~~,n~'U'U 1yJ~lVl'iJ~J1A'U'Wnl';i 

\7\'II'W'U nl';i n 'iJ?lh:JU -j'Uu ';i \I '<;) 'U\ll'U bb~l b?l~,<;) ?l1J'U 'J tUl'1 1m'lJ bl'UU'Vl nu '5 ~ nl '5 
.. 'U 'U 'I 

~ '1.1 ~ 0 v 

'Vl-:JVl~~llml?l'5,<;) nl'VI'U(9)nm mo l'U 

~.	 €l\9l11fil'tJ~'U 

Al'tH'lJI'111Jll'U'Ui1rubln:ill-:J oUeJ 0)<nJ ,<;)~rllVl'U(9)1'UB(9)':iT~mJGl~ 0,<910 (A'U~,<;)\71Vl;j'lA'U~) 6(JeJ~ 
<l.1 QJ	 '\J "I 'I.J 

Al~l\ll'll1Ji1f!J r~ll'i eJl'U 

@O. nl1~'UtJ1~ntlA11~~11~'Un~~eJ\I, 
~'lJ'U~nl';i?le:Jmlf11~\I1J1'Vhvul'1nGl\llU'U'VIt!\I~eJVl~-ervh~ru~Ul:ill-:J1'111J bl'U'U#I~';i~'U 1'U.veJ \!J.\!J 
'U	 IlJ V "I 

lb~l bll'l m ru'<;)~~ eJ-:J-j'UU':i~n'U1"l111J'l11';i(i)'UfI'if'j ~ eJ\I'V'iJ~~ l'U'ih:J ~ In(i)~'UmtJ1'U ':i~ tJ~ l1mhj-u-el8 fill \!J tlt!m')(i),<;)1 nl'U~, 

~-:J'VI1(9)uVi'(JulU 1~~'U1JB'U\ll'Ul(9)tJ~-j'U;ijl-:J'<;)~al eJ\I-j'lJ~(i)nl';i'liu1Jll'V1Jllm'V1m'ifnl':ilJ1~I?1'\Il~~mfJ1'U <91et l'U t!'Ut1\71 
,	 'U 

,<;)1f11'U~1~-j'Ull:il\lrnld.J~1'5(i)'UfI~~B\I,
 

@@. oileJ6l\l1tl~'Vl51'Ufll1b6ltlm lWlllfj~~tl 6']
 

@@.@ b~'UA1~l\16hVi~'U\ll'U~l\1bVl~lneJ8~l\1flf:rd
":il~I'1El\lhhn'U1\1b~'U\I'UtJ1~:lJlru~1Wi~'U 

<91<91.\!J ~li:'l'U'iJ';ilAl~~ ~~V1l(9)BVi'tJ51U 1~r'1(i)l~Bml~1hJ1u'V11i1rurul V1~eJoU8I'1ni:l~m81 'Ullmv1 
'U 'I	 v v 

'Vll-:J'51'lJnl'5rllVl'U(9) #I\1'5~'lJ 111'UoU8 <nJ ~\IVll(9)eJVi'tJ ulU ,<;)~'W,<;)1'5\l.Jl1Vlb U'LJ~v1\1-:Jl'U1'11m~ lutJ'U~ eJ\I'Vll\l':il'lJnl '5 
'I • 'I	 'U 

<91<91, Q1 ~-:JVll\71eJVi'tJ15'lU G1\1'.l'U~'Vl5~'<;)~ bbm"Vb ~~b~1Jb~ e:J'UhVl~eJoUeJf11Vl'U(i) 1'LJ II'U'Ui1ruru11VI, .., .., 

b'iJ'U1UI'11~ml:l:Jli4'U'LIm ~l'Uf(er~nl';i?l-:J?l(i) '(rlliJ)
. 'U , 



G>®. :lJ1\Pl':i~l'l..i~JijB"lh.:j 
"" 

l~8~-:J'j,jl(9)8V\851iJhi'-u(9)l~8n~l?l'UmlAl';i181(9) 1Vf b'\J'U~~U-;(Jl-:J bbi;1~ 1(?']\Pl ni;1-:J-;(Jl-:Jn'i)?l11-:J\Pll~ 
, " " 

Lj';j~ ml'1dlb~l ~ b?l'U B';il AT;U~ al'i)-:J\Pl ni;1-:J)11'U m';itJ5u~-:Jl'Un'i)?l11-:J\1l-:J n~11 ~b?l'U'i)';ilAl';U~al 'i)-:JiJ bbi;1 ~1oil~~1'U m ';i 

'Vl(9)?l8Umm'l1'UtJiJ'i)'lh-:J:Vlnmnu'Um';ii3in~1'V'i)-:J,'Vll-:J';il'Vm';i ~iJ'JI9DU\Pl';i';i~\1lU tJ'J'V. U'J?l. bbi;1~ Ul'Vl. 'j,j~mViCJUbvil 
~ " , 

'Illn?lmu'Um';i~m~nV; n.i"l. ~U';i'i)-:J 1Vf b.ul~U';il'Vrm 1~ 'U8\Pl';irl 1:lJ~1 nl11'i)CJr1~~U'Vtl-:Jbbl'1i;1~?l1'Vl'1l1-:J bbl'1altl-:J:lJ'Ill-:J 

'<Ill'U'J'Utl81.-:JUtlCJ (9) A'U l'Ubbl'1 i;1~?l1'Vl'1l1-:J\1l-:Jl'1tl1 u.a 

(9)\9.(9) 'Ill-:J1tJ51 

(9)\9.\9 'Ill-:Jnm'111-:J 

(9)\9.Q11'U';i~wjl-:J';i~CJ~blmm';intl?l~1-:J~~U~1-:Jv;'-:Ju5u~\Pll~'j,j~mnrusv1bbi;1~';i~bUCJu~lty')nl'j,j'U(9) 

(9)Q1. l'Umru~Aru~m';i~m';i'j,j~m~lmJl~'Vtl-:J'Vl1-:J';il'Vm ';i b'll'U Aru~m';i~m';ibtJ(9)'Vtl-:J?ltlU';ilAl1ty') 

m~Y11nT;jl(9) 11(9)m~tll'U'j,j~n~1'U~1-:J I ~~b?l'UmlAl1ty')bb?l(9)-:J 'j,j~tl~'Ul'1m~l'j,jul~'j,j~tlAru~m';i~m';i'1 \1l-:Jn~11 

l:lJ'j,jm tJ AJl~11 ~ b?l'UmlAl1ty')ul] U~'j,j~tl:lJ'j,j ~n~l'U ~ naltl-:J bb~'J 'j,jl nu ';il n[]11'1l1 nn1 ';i\Pl ';iT'il?l tlU.fllCJ'j,j~ -:Ji"lUl1 

'j,j~n'l1'U1'11-:J I ~bb?lVl-:J'j,j~tl~'U11\u'Ubtln?ll';il:lJ(1nl91tl-:J 'j,j~tlA1VlbA~'i)'U 1:lJbu'U1U\7l1llb~'i)'U1'Vu';i~mI'11 Vf~tll1~b?l'Utl 
d.3 'U • 'U 

. ';ilA1,!'U1:lJiJ~'Vl6b .ul~'U'Vtl-:J?ltlU';ilA! bbi;1~'Il~Y11m';i'1~tl-:J~tl-:Jmty') 



'j 18~ ~ bB8~ ~~~ qJl'l.J-r'U 'j lf11 ri EJ~~ 1.:J
 

bb'U'UVl18'l.b~mV'l..;r.:JVI')~e)'YlmnW ~~1'U~ 6lct b~eJ'U \i1mfl:l:1 '\'\I.V'l. ®<fct'0
, , 
b~eJ'U1'lJVI~n bnruo/iU'j~ b.fl'Vl~l'Unm'l~l~~~'j bb~~~Hjm'jAl'Ul ruvtl'iJfI'U~ruru1lb'U'UtJ-r'U':ilf11Hi' 

~	 v v 

n.	 b~B'l.Il'lJbb&l:::Vl61mnru" 

6l. ~rurul bb 'U'UtJ-r'U 'jlf1'11JlmVI'1'iJn'U m'jrim'l~l~'VlntJ'j~ tHVI 'jl:lJfi.:J.:Jl'UtJ-r'UtJ'j~bb~~"lim.m6/l:lJ ~~ bUn~ltJ 
v v	 1 " 

fh~1'U1 'U~f1'I~ru~VI:lJl~~l m j)ruo/i~~'Uu~~~~ria~-rl~ VI:lJ1\?l b~'UeJ\?lVl'U'U bb6'l~VI:lJ1\?l'jltJ"iJltJ ~'Uvib UmlltJ1'U, , , 
~n~ru~fhvi~'U bb~~~.:JriEJ~~l~viatJ1'Ub~eJ'U1'lJ bb~ ~VI~mnru.y;\i11:lJ~1Jlr11V1'U(1)l1 

~ 

h . ~rurulbb 'U'UtJ-r'U'jlf111JlmVl'1'iJ~~1'Umci1l~:lJ VI~eJ6'I~)fh~1'U\llnfh~1'Ub~:lJm:lJ~rurul bdeJ~'lJihlf11 
v v	 v v 

~~..;r(1)'Vh~'Ul\?ltJ m~VI'jl~'\'\Ilru'lJcJ iJm'jbtJ~tJ'UbltJm~~~'U VI~eJ~(1)m\llm~:lJ'lJru~bdeJl'UbD\?l6/leJ~tJ'j~m\1)'jlf11 
~ 

r:\lV1-r'Umruvi..;r(1)~l.:J1(1)tJl~5'U1VI'1'iJl'UbD\?l6/leJ~'jlf11bbVl'U 

m. m'j'l11~rurulbb'U'UtJ-r'U'jlfll1m tJ1'iJ~'U ~11~1.:J~mu~.:Jbb6'l~tJ'j~nlV'l1 V1~:r'U~l~VI'jl'Ub'1i'U 1'Unl'j
v IV 'U	 'U 

tJ'j~f11P1tJ'j~m~'jlfll n~~~eJ~'j~~1'U~~~1~1.:JJl1811.:Jl'U~1.:JbVlm~'U '1 \l~1'iJ~~~lbb'U'UtJ~'lJ'jlfll1Jl'\'\l~eJ:lJ 
~~nlV1'U~tJ'j:; b.flVI'U m~l'U rieJ~~l.:J ~\i1'j bb~:;15m'jAl'Ulruffi ViiJ f11'jtJ~'U b~:lJ~~fh~1'U111 VI-rr~lb\l'U 

~ 

1'Um ruviiJ.:J l'U rieJ ~ ~1.:JVlm8tJ 'j~ b.fl'Vl1'U.:J l'U ~1.:J fI 'jl1 b~ tJl fI'U \l:; ~eJ~ bltJ ntJ 'j ~ b.fl 'Vl~1'U ri eJ ~~1~ bb ~~:; tJ 'j:; b.fl'Vl 

1Vli\?lb\l'U\i11:lJ~n~ru~'lJeJ~~1'UrieJ~{1~~'U '1 bbG1~ 1Vl61eJ\?lA~eJ~n'U~~'jvir11V1'U\?l1l 

~.	 f11'j'lJm~'Ub~ :lJfh~l'U ri 86'1 ~1~ m:lJ~ ru rul bb'U'U tJ ~'lJ'j lfl'11Jll1bU'U VlI~h~"1J eJ.:J ~-r'U ~l.:Jvi \l ~~eJ~ b~ tJf1{eJ~ . 
v v	 ~ 

.fl1tJ1'Ur11V1'U\?l ~o l'U tr'U~~bb~l'Uvi~~'U~l.:J1Jl~.:JHEJ'U~1'U~1~61~VlltJ Vlln~'Ur11V1'U\?l~'ttJbb~l~~'U~l.:JhjiJ 
~	 ~, 

~Vl5~\l~ b~ tJ n{m b~'Ub ~:lJfh~l'U rieJ61~1~'Jln~11~1~1JlBn~EJ1tJ bb~ ~t'U mruvi~11~1.:J\l~~eJ~ b~ tJn b~'UA'U\lln 
~	 ~ 

~-r'U~1~t VI~~'U~l~vib U'Uri~rurul~'Ub~ tJm~'UA'U~nn~-r'U~l~l~m ~1 VI~eJ1 ViVlm~'U'JlnVl~ntJ'j~n'U~rurul 
'U	 'U 'U llJ V 'U llJ V 

"	 • d

bbmbb\i1mru 

ct. m'j~\ll'j(\.nAl'Ulrub~'Ul~:lJVI~ml~ ll6'l~f11'j~lm~'Ub~:lJ VI~m~tJm~'UAmJ1n~:r'U~1.:J\i11:lJl~eJ'Ub"1JeJ~ 
~ 

~qJqJlll'U'UtJ~'lJ'jlf1'11Jl~B~ 1Jl~'U m'j\Y1'jl\l~eJ'U blj;j::;b~'U'tlB'U\lln r:\ltlf1.:J'UtJ'j::;:lJ1ill bbj;j::;1VlneJf11'j'W'Jl'j ill1 

lD'J~fJ"1JB~ r:\l'11f1.:J'UtJ'j::;mru bu'Uvi~'U~\71, 

"1.1.	 tJ'j:::b.flVl,n'l.lrieJ61~l.:J bb&l:::61\i1 'jvi1in'U61rurul bb'U'U'l.1~'U'jlfl11Jl 
'\J ...... 

1'Uf11'j~'Jl'j illllyj:lJ VI~eJ~~'jlfllril~TU~'l.:J bVim riEJ61~l.:J1VlAl'Ul ru\Y11:lJ~m ~~-d 
~ 

P = (PO) X (K)
 

r11 VI'U (1) P 'jlf11fh~l'U~eJVI'tilfJ VI~mlfllril.:Jl'U bU'U~ll11vi'J~~eJ'l~ltJ1VI~-r'U~l~
 
~ 

PO = 'jlf11ril~l'U~BVI'til tJvi~-r'U~l.:JtJ'j::;:lJ~1Jl VI~mlf11fh~ l'U lU'U~l \71 
~ ~ 

~.:J'j::;'U 111'U~rurulll~lbl~mru 
, v v 

K =	 ESCAlATION FACTOR vivrnJlltJ ~% bdEJ~eJ.:Jb~:lJril~11.J VI~EJ 

.'U1m~:lJ ~% b~eJ~mn1'jb1tJnril.:Jl'UA'U 



~ 

,..'"" .~ 

- kJ ­

d 
'jIj:ll1~'Vl <Pl 'l1'UBlf'l1'a 

~l'UEllF1l~ 'jIj1J18Q~ vlJ€l1f1l'J b~'U~vhrn'Jh~b~8'U h~'VWTlJl6'1 V!u~n ~~ne.nY'18 'jIjmJ'J~'1JJJ, 
eJ~~'UYl1 flJJb'Ub;UJJ 61'J~rhmll h~enV!l~ F1R~~6'l(7l h.:J.:JTU {J btJ'U~'U bb6'l~lVfVlm(JflJlmJJJ~~, 

Gl.Gl 1'I'lV11'1JmenAl'Jm'J~'lJfi~611mJJ'U~1V!'th8 bb~hi'JJJJ~~V!:UBbb'tJ6'I~ bb6'l~'J~'\.J'u1 'I'lV1l.f1181'U 

Gl.kJ U'J~'lhIJB~ mAl'J'IJ'J'J'iJ'lJ fi~vlB bJJ'U~lV!thEJ bbI?i1JJ'JJJJfi'l~~'lJ'lJU~~Ulm 81'U'lJ~ bJW 

Gl.bTl ~:::;'IJ'lJvlBV!1m:;'lJU61l(Jl?il~ 1 ~~(7l V!~mr\lB~1'U~J'U'1Jmmfll~ b'ii'U vlBu-r'IJenml"1 

vlBnl'1l61181'I'lV11611V!-rl.Jbfl~B~u-r'IJmml"1 6'lltJ~BV11 '16'1 '1 
" " 

Gl.CS:: Yll~ ~:::;'IJ 18't1l'1JB~Blfll d~ 'Ufi~Yll~ d~'IJ 1mhn l8'U Bn 

Gl.cf: ~J'UUd~ nB'IJ~~lltJ'U611V!-r'lJmAld bUYJ1~?iJ'U~M(7lnmJlflldl(7l(J~B~61~l~ V!1BUd~nB'IJ 

YJ~mJn'lJm'JriB61~1~B1Al'J bbl?ilJJ~JJJ(i'lbfl~B\I<Dm V!~mfl~B.:J~eJn6'l~'t1lmU~:::;nB'IJ V!~BM~~.:J b~'U ~'I'lvl 
bfl~B\lflBJJYlJb~B1 bfl~'€l\I61'IJJ~1 bfl~B\lu-r'IJm rnl"1 ~~6'IJJ '16'1 '1 

" 
Gl.b Yll\lb'vh~B'lJmfll~ ~'UflJJ ~'Uvln vil\1\1lnmfll~l~mB'lJhjbil'UbTl bll(»~ 

loli'6'l(»~ K == o.kJcf: + o.Glcf: Itllo + O.GlO O/Co + 0.CS::0 Mt/Mo + 0.<910 St/50
" 

l71'1JU~lfllm<ffAl'UJ wmll6'l(» dm<ff n'IJ~ rurulbb'lJ'lJu-rm lf1111i1~~'V'h~'Ul~CJ m:::;Yl~J \I'Ynru'IJ~ 
" v v 

K ESCALATION FACTOR 

It == l71'1JU~lfl~I~'lJ~lf1f1~J 1U"lJ'€l~UJ~bYlI"1'1 'Ub~€I'U~~\I\11'UbbI?i6'l~\IJ~ 
" 

10 l71'1JUJ1Al~'lJ~1f1f1vi'J1U'1JB\lud~bYlI"11 'Ub~m..l~bU~"lJB\lUJ~nJ~Jlf1l 
" o ~'IJ-UJ1Al;nbll'U\''i '1't..lb~eJ'U~?i \I\1l't..lbb\iiG1~\IJ~ 

Co l71'IJU~lA'l~hJJ't..l~ 1't..lbli)€l'U~bU~'lm\lu'J:::;m~Jlfll 

Mt == l71'IJUJ'lfITr61~riml~l\l (1JJJJJJbV!~ mbi:1:::;~bll't..l~) '1'Ub~B'U~~\I~1'Ubb\ii6'l~\IJ~, 
Mo l71'IJU Jlflll61 (7l riB61~l\l (1JJdJlIbV!~mbG1~.u bJJ't..l~) '1'Ub~B'U~ bU(7l'lm\luJ~nJmlAl, 
St ~'lJUJlfllb V!~ n '1't..l b~B'U~~\I\11'U bb~G1:::; \IJ~ 

50 ~'lJU dlfllbV!~ n 1't.Jb~ B't..l~b :;j<;'~6"6'€l\1U~:::; nJ\9l~lfll 
Gt l71'iJUJlf1lbVl~mb~'t..lb1tJ'lJ~(',.J~i91'l 't..l'lJ~:::;b YlI"1'1 'Ub~B'U~~~\I1'Ubb\ii6'l~\IJ(7l 

Go == ~'lJUdlfllbV!~mb~'Ub18'lJ~f..J~\9Il 't..l'lJ'J~bYlI"11 'Ub~B't..l~bU~"lJB~uJ~nJmlf11 

At ~'lJU J:1.f)'}bbB6'l~mii '1'Ub~B'U~~~~l'U bb~G1:::;~J~ 

Ao ~'lJU dlfllbbB61~61vl'1 't..lb~m..l~ bU~'IJ'€l\I'lJ 'J:::;nJ\9l'J1Al 

Et l71'IJUbA~B\I~mnmbG1:::;'lJ~.nw.n 1't..lb~B't..l~~\I'l1'Ubb\iim~~J(i1 

Eo = l71'IJUbfl~B\I<Dmn6'lbbG1:::;'lJ~.nW.n '1 'Ub~B'U~bU(i1'IJu\l'lJ'J~m~'Jlfll 

Ft l71'iJU~lfllJlil't..l~b"IJG1V1l1't..lb ~J 1'Ub~B'U~~\I\11'U bb\ii6'l:::;,n~, 
Fo ~'iJU ~ly;nJlil'U~b'1JG1-V!lI't..lb ~J 1'Ub~B'U~bU~"lJB\I'lJ';l:::; f\J(7l'Jlfll, 
AO ~'lJU';l1f1lvl€l6/jbll'U(»1tJ'M'U 1'W b~B'W~?i\l\ll'Wbbliim~\IJ\9l 

ACo l71'IJU'Jlf1lvl€l~h1l'w~lEJ'M'U 1 'Wb~eJ'W~ bU(i1"IJeJ\I'lJ'J :mJ~J1Al 

IPVO = ~'1JU'J1Al. 



- Q1 ­

pvCt l7l"llihlrnvle:J PVC 1'UL~e:J'U~~'l'lTWL~~~'ll(YJ 

PVCo c:: l7l'IJihlrnvle:J pvc 1'UL~a'U~Lu(YJ"lj€l'l'LJ1~m(YJ11Al 

GIPt = l7l'IJU11rnvlmVl~ne:J1U~'ln:;;~1'UL~e:J'U~~'l~1'ULL~~:;;'l1(YJ 

GIPo l7l'IJU11rnvle:J LVl~ nmu~'l n:;; ~ 1'UL~ e:J'U~ LUW/l €I'l'LJ1:;; nd(YJ 111"11 

Pet I7l"llU11A1v1e:J HYDENSITY POLYETHYLENE 1'UL~tl'U~~'l'l1'ULL~~~'l1(YJ 

PEo l7l'IJU11A1v1e:J HYDENSITY POLYETHYLENE 1'UL~tl'U~bUI'\"Iltl'l'LJ1~m(YJ111'l1 

Wt = l7l'llU 11A1?11CJ1vJvh 1'UL\~h)'U~~'l'll'ULLI'i~:;;~l(YJ 

Wo l7l'llU111"11?11CJ1vJV.J1 1'Ub~B'U~b UW/Jtl'l'LJ1:;;m(YJ11Al 

fl. ~5n11~;hu1ru~lilnu6Yfinbbuutl-ru<nfll1;(... 
(9). nl1r11'U1Wrh K o;nn?l(>\1\911:lJ~n'13w:;;'l1'U~U .. lmiil1Li:\'IlI7l'llU11I'lTr?l(YJntl?l~1'l'lltl'l 

" I , 

m:;;Vl11'lv'llru'lltJ l(YJCJH\il'U'IlB'ltJ lDctbTlO btJ'UbnW'l'il'Unl1Al'U1W 
'" 

h n11Al'U1Wrh K ~lVl~umru~iJnuritl?l~1'lVlmCJ'LJ1~L.nml:lJ€)CJ1'U61~1JbUlb~tIln'U'<\1:;;~tl'lbbCJnAl'l1'U 
" v v 

ritl?l~l~Lb~~:;;'LJJ ~L.nVl1 VHr\1W<\l'U(>\l:lJ~n'1jw:;;'Iltl'l'll'Ut1'U bbi:\:;;~ 'ltht:-Ji:\~V'l51 'LJl'lwN\Jil1Li:\'IlA'l~ nlVl'U(YJ11 
" 

bTl. n11Al'U1WVllrh K nlVl'UvI1Vl'1iL~'IlVlY'\DmJ bTl v11bbVlU'lVln.ff'U(>\e:J'Ul(YJCJhjiJnlJ,J(YJbfl'l'! bbm:nlVl'U(YJ1Vi, 
vllbi:\'Il61:lJ'W'Ulj (b'LJ;CJ'UbVlCJ'U) 1VlbtJ'Ut:-Ji:\~lb ~'<\1 ritl'U bb~1~'lt11j;.ji:\~V'l51 'LJI'lWn'Uil1bi:\'IlA'l~VlU1Li:\'IJ~:lJ~'U5~'U 

" 
~. 1ViYhnJw'lb~'Ub~:lJVl~mwwh'llU~lmlA1~~~'U~1'1vll~rurul(>\nmnu~rh~1'l b~tlAl K 1i11:lJG'Wl1 

'U v v 'U 'U 

;;11Vl~'U'I1'UriB?I~1'l~'U11'Ub~tl'U~~'l:lJ €I'U'11'UiJAl b'LJ~CJ'Ubb'LJi:\'lh.J'<\11 nrh K1'Ub~e:J'U bD(YJ'1ltl'lJ1A1:lJl nnl1 

~% ~'U1tll(YJCJt11buV'll:;;~1'U~bn'U(9:'0/0 :lJlAl'U1w'LJ~ub~:lJVl~e:J~(YJri1'l1'Ubb~lbb~mru (1(YJCJ1~AVI lS:% bb':ln1Vi) 

ct. 1'Umru~~~'U~1'lhjm:lJl':lt1'Vl1nl1 rie:J6'I~1'l1 Vibb~lb6'l~'<\l 1i11:lJ1:;; CJ:;;b1m1'U~ru ill1 l(YJCJ btJ'UAdl:lJ~(YJ'Ue:J'l 
" v v 

~-r'U~l'lri'l K m:lJ~(>\1~1'l "1 'V1'<\1:;;t11:lJlHJ1'Unl1A1'Ulwril'l1'U1miiril K 'Ile:J'lb~e:J'U~(YJv'hfJm:lJe:J1CJ~qJqJl 

Vl18r11 K 'lJ8'1b~e:1'i.J~~'l:lJe:J'U'l1'U'<\11'l bb~lbb~llril K ~id1(YJ'<\l:;;:WrhilmJnll 

'0. nl1'1l1m~'Ubbl'i61:;;'llVl1 Vi'lllCJA1~1'l'l1'U~iJ~U~1'l'j/h 1~ bb~~:;;n(YJI'Il:lJ~illru11 'LJ flu'll ~1'UA1'l1'Ub ~:WVl~e:J
'U. v v 

ril'll'U61(YJm~'l'<\l:;;Al'Ul W1~~ m~tlVl':llUI7l'IJU ':llI'lT)?I(YJrieJ?I~l'l ~'l1.llm"¥h'Ul WAI K 'IleJ'l b~e:J'U~~'l:lJtl'U'll'U , . 

'l1(YJ~'U "1 btJ'U~ mi'UeJ'Ubb~1 b~eJA1'U1 Wb~'Ub~:lJ1f11Vi'UeJ'VllAd1:lJ(>\ n61 'lL~el'l f)l1b~'UflU 611'l1n'lu'LJ':l:;;mOJ 




