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m CJ ei b'1 flVJ1€J'W fl6'l'll ei..:i m11vi1..:iV1'11..:i 

(l!:i) 1:iJ fl1€1flzj€1e'.f~'UoLJ€1b6'l'U€1 b 'Ufl11 b6'l'U€1111"11Vl1..:11~UU..ijl?l~€J..ijl?l..ij'1..:il'J1CJ~ b~flVl1€1Ufl61 
" 

(Q1) b?l'W€111 CJ'1~ b~CJl?l bbl'1fl~1..:i 1 ll"il1n b~eitJ1'lJ~n1V1tJl?l1 mein?111ll1~ ml?l111"11~ b~ flVl1€1Ufl61~ 
b U'U?111~~1A'ru V11eiljt:-.1'1vi'11VJbfll?lfl111111'1 b ll1CJu b~CJ b ll1CJu bbtl~~tJoiJei b6'l'W€111 CJ~'W 

v " 

ti.ct 1 'LI m11'll?l?itJm1ll1~ ml?l111"11€i b~flV11€J'OnclV1~€1 1 'Wfl11v11~qiqi1 flru~ fl111lfl11Vi"il11ru1t:-.1'1m1 

u1~ml?l11fl1 ~ b~ flvi-aeiu fl~V11ei m11vi1..:iV1i;i1..:i lj~vi51 Vf~~'U.if ei b6'l'U€l:ff bb"il..:i.if ei b VJ"il"il1..:i b ~" b~1111'1 m11vi1..:iV1m..:im,vi5~"il~ 
" 

1:iJ1u.ifm6'l'U€1 1:iJ1m1m V11ei 1:i.lvh~ruru1 mfloilm VJ"il"il1..:i~..:imh11:i.lbV1m~6'111V11ei 1:i.lt1fl~€1..:i 
v v 'U 



- b'll -

ti. ti mii'Vl1{JV!ffN'Yl1{111zj{J~'Vl5~"ilt 1:iJ-ru11m~1G'fl'l V11ei11A1V1~{111A111'l V11m1m~b'1'WeJ~{JV!iJl'ln1l'i' 
' 

bb6'1~€l1"il~"il11ru1b~ein:ii'1{11wil1m'W Vl1eJ'lJ'W11'l Vl1mu'l"l1~11CJf111V!~{J11CJf11111'l V11eim"il"iltCJm~nm1tJ1tmm1A1 
Bb~n'Vl1eiun'111'lCJ1:iJ~"il11ru1~1'l:ii'1{Jb61CJn11'1 ~l'lbbM"il~~"il11ru1 ~{Id b ~eitJ1t 1CJ'lltl'lJei{l'Vl1{111'llm1b lJ'Uci'1Pi'qi bb6'1~ 1 Vl~ei 
11m11'i'l'l~'W'lJeJ{jmiJ'Vl1{JV!6'1'N b U'Wb~l'l'lJ11'l~~'Uoif ei b'1'W€l"il~ b~CJn1'ei{Jr111 i~1CJ V11eir11b~CJV!1CJ11'11 ii11'111ii~{jmiJ'Vl1{1 
V!ffN"ilt~"il11ru1 CJ n b~nm1tJ1t ml'!11 A1B b~ n'Vl1eiun~ bb6'1~6'1{1 b 'Vl~~~'Woif ei b'1'W€l b U'W~vl{J{J1'W 1:iJ11"ilt b U'W~~'Uoif ei b'1'Wei~ 

" " " 
11'11um1Pi'l'l b~ein'Vl1ei 1:iJfl mii V!1 nil b V!t91~ b zjei~ei 11'111 ~'WoLJ€lb'1'Ueimtv11m111'lCJ1:iJ'1"il~t91 b '1i'W m1 b'1'WmeinmTeJ'W b U'W 

' ' 
b Vi"il V11ei 1'Uzj€l'UAA6'1511ill'l1 Vl1ei'W~'UAA6'1~'Uil1 b'1'UeJ'a1A1 bb 'Vl'Wb U'U~'U 

' ' 
1 'Wmru~~~'Uoif ei b'1'Wm1 t1~ b'1'Wm1 m~1'1l'l b?1'Wm1 A1~1"il'WA11'l'VlmCJ11'1111:iJei1"iJ~1 b U'W{J1'Wt911i1 

" ' 
b€lf1'111tJ1tml'l11A1Bb~n'Vl1eiun'111'1 Aru~n11iin11~"il11ru1t:.J6'1n11thtml'!11A1Bb~n'Vl1eiun~V11ein1ii'Vl1{1V!6'11{1"i'Jt 

1 ~~~'W-if ei b'1'W€l,r'W~ bb"iJ{I bb6'1 t bb?I l'!{JV!~n;J1'U~v111VIbzjei11'111~~'Uoif ei bG'l'WeJ'11ii 11ri ~1 b U'W{J1'Wt911iJ bei n'111tJ1t m 1'111 A1 
" ~ " 

Bb~n'Vl1ei'Wn?11Vib'11"il?1iimru mnfi1~bb"il{J1:iJbll'W~ruVJ{J11'1 mii'Vl1{JV1611{Jil~'Vl6~"ilt1:iJru 
" 

oif m'1'WeJ'Vl1ei 1:iJrm1A1'11€l{J ~~'Woif m'1'Uei11 m!'W ~{jd~~'Uoif ei bG'l'WeJ~{j n'1111:iJil~'VIBb~t1 n~eJ{j r111 oif~1t1V1~eif11bl;;t1mt111'1., 
" " I 

"il1f1f11il'VJ1{)'\1!6'1'J{j 

b.b'll riei'W6'J{l'W1iJ 1 'W#lqiqi1mii'Vl1{JV!~1{1€l1 "iltJ1t ml"! tin b~n m1tJ1~ ml'l11 A1~ b~n'Vl1eiun~ V!1nu11n!J 

11il m1m tv11~ b oif 1~ n~rut ~~'Uoif ei bG'l'WeJ~'ll'Wt n 11tJ1~ m 1'111 A1V11ei~11'1-ru m1Pi'l'l b~ei nilt:.J6'1tJ1~ bt1'lltl11wi''W Vl1eiil 
" 

ci1'W 11'1 b~ t1nu~~'W-if m'1'Wm1 tl~'W V11ei-U'l'!'1J11{1m1 bb ~{JoLJ'WeJ ci1{1 b U'Uu11ii Vl1ei?lii t1eiii n'U nu ~~'W-ii'm?1'Um1 CJ~'W V11ei 
" " b~1V1u1i'tl 'Wf111b'1'WeJ'a1A1 'Vl1eiciei11mtv11f111'Vl"il~t9l~'W11'11 'Wf111b'1'W€l11A1 

' 
ti.~ V11n~~'WoLJ€lb'1'W€lzj{JbU'W~tJ1tneium1 SMEs b'1'Wm1A1'1{Jf11111m~1'1l'l'lJeJ{l~~'Woifm?1'Wm1t1~'W~ 

'U 'U 'U 'I 'U 

1:iJbn'W1'eit16'1~ @o 1V!V1tl1t1{11'U'lJei{lr;)~l'}{i'1{J"iJ1n~u1tneium1 SMEs ~.:in'11111'lt1~l'lb~t1{1~1~u~~'W-ifm'1'Weizj.:iblJ'W 
~ " " 

~U1~ neium1 SM Es zj{J b'1'Wm1A1'1{Jf11111A1~1'11'l'lJ€l.:i ~~'WoLJ€lb'1'W€l11tl~'W 1:iJ bfl'W~€lt16'lt @o ~"ii~ b~tl nmv\'1#f ruru11:iJ 
'U 'U 'I 'U qJ Q.I 

SM Es 

ti ~ V!1n~~'Uoifeib?1'WeJzj{jm '1l~LJ1~neium1 SM Es bbMb U'W'UAA6'1u11iil'l1~~ei#l'ru'll1~1 'Vlt1'Vl1eiu~uAA6'1~ 
• 'U 'U 'I QI 'I 

~I'! ~.:i~'W t911iJ n n'V!ii 1tJ1 'VI tJ b'1'Wm1 A1 '1-:i n-J 111 m ~1'1 l'l'lJ€l.:i ~~'Uoif ei b'1'Weizj.:i b U'W'U A A~li11ii mvl:W11'1~ei#f ru'l!1 ~1 'VI t.JVl1 eiu ~ dJ 'U 'I 'U 'I v 

'UAA6'1~~\;]~{J~'U\911ilf1 n'V!iJ1CJ'lJ€){j M1{JU1t b 'VJl"11:iJ bfl'W1'€l CJ6'1~ Q1 1 Vl'V!U1 t.J.:11'U'lJ€l.:lr;)~\;1~€l'Vl1€l~l'l{i'1.:i"il1 n~~'UoLJ€l bG'l'UeJzj{j 
'I dJ ~ 'U 

b U'W'4AA6'1u11iim~~ei#l'qi'll1~1'Vlt.J'Vl1eiu~'4AA6'1~~1'l~{J~'Wt911ilf1~V!mtJ1 'Vlt.J~.:i n'111 

~~'Uoif ei b'1'W€l~ b lJ'Un"ilm111iil°l1~"ilt 1~~'Vl5t911m11AV1~.:1 ~ b oif 111iiA'1'Vlm1 t.J"ilt~ei.:i b U'W~'\.J1~ neiu m1~ 
'U 'U 'I 'U 

b U'W'4AA~511ill'l1~~€l#l'qj'll1~1 'VICJVl1eiil~'4AA6'1~~\;]~{j (911lJ f1~V!il1CJ 1 'VI ti 
o IV II 1 II 

G'll. m1V11aqiqi11i11.:in-e:ia11.:i 

b'll.@ ~'ll'Wt m1u1tm m1A1 ~ b~ n'Vl1ei'W n~"il ~ ~ ei.:iv11#lqiqi1{i'1{1 t911mb uu#i'qi qi1 ~.:i1t'41 'W-if ei @).Q1 

V11eiv11oif eit9ln6'1{1 b U'UV!i!{J~eiti'umii'Vl1{JV!6'11.:1 mt.J 1 'W _____ @__ i''W i!uill'l"il1 ni''W~11'1ru bb{i'{J bb6'1t"ilt~eJ{l11{J'Vl~nu1tn'W 
#f t\jqJ1 b U'W"il'1'W1'Ub~'U b vh nu-!ei t.J~~ ---~-'lJ€l.:111A1rl1~1{J~U";i~m 1'!11A1fa~ f1'VJ";j€)tJf1'11VimiJ'Vl1.:l'V!6'11.:l~l'l~€l11l 'W'1Jt\Jtvl1 

?!qiqi111'l tJ 1 oifV1~nu1t ti''Wei ci1{JV1~{Jei ci1{111'1 ~.:iMei 1 LJil' 

@). b~'UG'll'l 

tv. b ~AV11eil'l11yjvi~u'U1m1 boiimr{J~1t.J zj{j b U'Wb ~AV11eim1yjvi"1.:11'W~~1.U b ~AV11eil'l11yjvii!mh1~ 
Mm{i'1V1ii1~1 'Wi''Wv11#1qiqi1 Vl1eiriei'Wi''Wi!'W 1:iJbn'W Q1 i''Wv11m1 

Q1. V1'11{1?leJ~1'\.J1~ tl'W'lJ eMli'W 1A11 m t.J1 mJ1t b 'VII"! 1P11ii \911ei EJ1 .:ivlA rut m1ii nTrn Lt.J1J1 tJ ri'1111ul'l 
v ' 

~.:i1tu 1 'WoLJ'ei @.cs: (tv) V!~ei"ilt b U'UV1'11.:i~eir'i1u1::: fi''W~ b~ n'Vl1eitin~t911i115m1V1 miiuqi~nm{Jn1V1'Wl'l 
, cs:. V!U{J~ei ~1'Ll1t tl'W'lJeJ{j'IJ~,;'VI b~'WVJ'W V11eiu~,;'VI b~'WVJ'WV!~ n'Vlr'l"l tl~11'1ruei'4qi1t911 Vfth~ neiu 

n"ilf111b~'W'Vl'Ub ~eim1'1"l1ru'llcJ bb6'1~u1~ n eiuu1n"il ~TLl1~ tl'Ut911iitJ1~ m 1"1'lJeJ{lli'W1 A11 bb vi{JtJ1~ b 'Vll"11 'VICJ t911i111 CJzjeiu~,;'VI 
' ' 



- ~ -

b~'U'Vj'U~u'U1fl1'rn vt\lu1~ b 'VI P11 'Vl t.J bb ~\I bi t.J'Ub Vf m1u hwe:i'4 fa:u1 m -U'!?l1:u !911e:i~1\l'Vltr\lae:i ~ 11.J 1~ n'U'lJeJ\lu'U1fl11~ 
flru~m1:urn1'U 1t.Ju1ml'1V1'U~ lii'\11~u b 'UoVeJ @.CI'. (®) 

' 
ct'.. Yr'LiuU!?l1-r:ou1~ 1 'Vlt.J 

"' 
V1~nu1~n'Ud"il~~'LI1VI1~t.J1:i.lii~e:irndt.Jmt.J1 'LI @ct'. i''LI trrn1~"i11ni''LI~~'ll'U~rn1u1~m~11f11 

" Bb~n'Yl1e:iuna (~-ru~1\l) ~'U"il1n-Ve:i [;Jfl~'Um:uarurn1~1\l bbfi'1 
'U 'U vg~ 

ITTI.® ~'ll'U~n 11 b6'i'UeJ':i1f11'Vi~eJ1vi'forn1~ ~ b~eJ fl"il~ l'i'e:i\l~ ~v\'1bbf;J'Ufl111 -U'Yr G'i~~f;J~ !?Im t.J 1 'Uu1~ b 'VIPl 1:iJ 
" ' ti'e:it.Jn111e:it.J~~ bo i''U 'lJeJ\l~~iohYr6'l19l~"il~1.m 'U\11'Une:i6'i11\l~\l'Vi:U~!?l1:uaqiqi11~mif\l1 VfV1t11t.J\l}'U'lJeJ\l-r~mt.J1'U bo 

i''U tr'U5~"iJ1fl1'U~1vi'~\l'U1:Wi1qJqJ1 !?!1:UbeJfl6'i11bb'U'UYl'1EJ<1 @).@)~ 
ITTl.i;n ~'ll'U~m1L6'it.1e:i11f11vr~ei 11H"Urn1~~ b~ei n"il~l'i'ei\l~~v\'1 bbf;Jt.1rn11 -if L vr~n~f;J~!?lmt.J1 'UU1~b V11211:iJ 

ue:it.Jn111e:it.J~~ ~o i''U '1Je:i\lu1mrub 'Vl~n~l'i'e:i\11 -if~\l'Vl:U~!?l1:waqiqi1 'lJeJ\l~~A1Yr6'i19l~"il~ 1 m m1'Une:i6'l11\l~\IV1:w~m:w 
aqiqi11~m1'11Vfmbt.J\11'U'lJeJ\l-r2mt.Jb'U bo l'U tru5~"il1fli't.1~1vi'~\l'U1:Waqiqi1 !?!1:1JbeJfl?l11bb'U'UVl1t.J'1 @.®o 

I ii I Q w:. f'l1"il1\lbb~~fl1'a"il1Elb\l'W 

.@) (G'f 1V1-rurn1~1\l~b th..1111°11 MeJV1t11 t.J) 

m:w'Vl1\lvr~1\l"il ~ ~1 t.J A1-.5'1\l Me:ivrt11 tJ'lJeJ.:i\11t.1 bbM~~11t.Jn11~1vi'v116'!1 b ~"il"il1 \l!?l1m11°11Me:ivrt11t.J~ 
n1V1'U~ 111 t.11 Ubb-.5'\lu1 ru.:i1t.1bb~~111°11 t.1ein"il1n 1'LimruMe:i1 ud 

(@) ~e:iu1mru.:i1t.1~v11b6'i~"il"il1\11 t.1ci1t.1~bnt.1n111e:it.J~~ @®ct'. (V1-d.:i1eitJ~~uVf1) bbM1:i.lLn'U 

1e:it.J~~ @<t'.o (vr-d\11e:itJVf1 :u) 'lJeJ\lu1mru.:i1t.1~n1V1'U~ 111 t.1i1qi'!J1vr~e:i1 rnb-.5'.:iu1mru.:i1t.1bb~~111°11 "il~~1t.J1 VI 
1t.1eY!?l111e:itJ~~ ~o (bn1~u) 'lJe:i.:i ~fl1Me:iV1t11t.J!?l1:wi1'!Jqi1 

(®) dfou1m \11'U~v11b6'i~lillil1\11 'Uci1'U~bn'Un--J1~eit.J~~ @<t'.o (V1~.:i~e:itJVf1~u) 'llei.:iu~mru.:i1t.1 
~n1V1'U~ 111t.1i1'!Jqi1V1~e:i1 rnb-.5'\lu~mru 'Ubb~~11m 1i1~~1t.J1 m t.1eY!?l111e:it.J~~ ~(;TI (bb u~~u6'i1:u) '1Je:i.:i11fl1Meivrt11t.J 

m :u a '!J '!J 1 

(i;n) L~eiu1mru.:i1t.1~v11 ~"il"il1.:iue:it.Jn111e:it.J~~ ITTl<t'. (b~~~uVf1) '1Jei.:iu1mru\11t.1~n1V1'U~111 t.1 

aruru1V1~e:i 1 rnL~.:iu1mru\11t.1bb~~111°11 1il~~1t.J 1 Vf!?l 111°11Me:ivrt11tJ1 t.1aruru1 bb~~"il~~1m ~:w'll~ b 'llt.J b llt.1A1 overhead 
O..I v v O..I 

bb~~ mobilization 6'!1vrru\11m1t.Jm1i!'U1'UeJ!?l111e:i ~ @'111 (~'Ub~~) '1JeJ.:Jf;J'1M1.:i1~vr11.:itl1mru.:i1t.1~..:i'Vl:W!9l'lle:i..:i..:i1t.1 
11t.Jrn1i!t.1m:waruru11~t.Ju1~mru nuu1mru\11t.1~v11 b6'i 1il1\lflruvi'1m1fl1Me:iV1t11tJ!?l1:uaruru1 ~\Id rn1~1m~t.1b vl:w 

v v 'U v v 

'IJ~b'IJt.JbU'UA1 Overhead bb~~ Mobilization lii'\ln~11 ~11~1 "il~~1t.J1Vfbbn~-ru~1.:i1t.1\11~6'i~Yi'1tJ'lJeJ.:irn1~1m~'UA1\11'U 
'U. 'U 'I 

(cs:) m:w'Vl1\IV1m.:i"il~~1m~'U~bvl:w~t.1!?!1:w (@ brn~ (®) lii'.:in~11-il1.:il'i't.1 b'U\11~6'i~Yi'1t.J'lJe:i.:irn1 
. ' 

I .c:i., di! I 21 I .::i. .d ..:::r, .d ~ 21 I ..::il.d 
"il1 m.:i'U V11e:i ne:im1 ~6'i~'V11t.J'lle:i.:im1"il1 m.:i'U !?!1:W'Vlm:w'Vl1.:iV1m.:i"il~~ 1ru1 m:w'YI b 'Vlt.1?1:wm1 nt.1 bb!?lmru'Vlm:w'Vl1.:i 

V1~1\l ~"iJ11ru1b~t.111~~mru\11'U~vl1b6'i~"il"iJ~.:i~\ln~11 i11~ilci1m~t.J1.iJe:i.:i "'rn1t.1~t.1~b'V!~e:i Bn~.:i\11t.1~b'V!~e:ie:itjni11~ 
n[;J~m~'YluMeim1~1tJ b~'UA1\11'U~ bbG'i'1 b6'i~"il"il~.:i1 m1~1il\ln~11 ~\ldm:w'Yl1\l 1\lm"iJ~1tJ b~'LI~ b vl:w~t.11 Vf bLn~-ru~1\l 
~1e:i:wnurn1~1 m~'UA1\11m1~ir'U61 bb~~ rn1Vl"i111ru1--J1\11'U 1~e:it.J'1 t.1V1~ mnru'Vllil.:i '1Tv1~e:i 1:i.l b llt.1~~tJVlu"il 1~ m~~'lJ1 ~ 

I " ' 

m:w'Yl1.:iV1m.:i"il~~1m~'L!A1..ij1.:i1VfLLnN'ru..ij1.:iLllm1m~e:it.1!?!1:wbde:i.:i t.1~v11b6'i~"il"il1\l L~eim:w'Vl1\l 
" V1~1.:iV1~e:i b~ 1V1u1~'1Je:i.:im:w'Vl1\l vr~1.:i 1vi'v11 n11 m11il6'ie:i'U f;J~.:i1t.1~v11 b6'i~"il bb~1 bb~~u11 11bll'LI~~ei11il !?11 \I m:w 

oile:in1V1'U~ bb 'Vi.:iaruru1'Vl nu1~ m1 m:w'Vl1\IV1~1.:i"il~e:ie:inV1tr\l~e:irme:i\lm1fo:we:iu.:i1t.1i!'U 1m1 bbn ":fo..ij'1\l 
v v 'I 'U 

rn1~1t.JL~m1~6'l~Yi'1t.J"il~~1t.J1 Vi'b~e:i.:i1'U~\IV1:w!91!?!1:waruru11vi'bbG'i'1 b6'i~"il'Vlnu1~ 1 
'I . OJ O..I 'I 



- <i -

~.Iv (ci°TV!~'U6"qiqi1~ b U'U11fl1 b Vlil111lJ) 

mlJ'Vl1'IV16'l1-:i"iJ:::~1ti1"11~1-:izj-:i 1~11w11~~6'll°l 1 b ~lJ M6'l €l\9l"iJ'Ui11~€l 1fl 1~'U 1bb6'l:::l°l11 -lf ~1 ti~-:iu1-:i 
21 21 "f .c:9 ~I ' 0 I "":\ ~ 0 v 
\9l'Jt.Jbb6'l1 b\9lt.Jfl'€111fl1bvim11lJ b u'Ubflru"Vl bb6'l::: f11Vl'U\9lf111"iJ1t.Jb'l'Ub U'U "iJ1'U1'U ......................... '11\91~-:iil 

-:11\91~ (9) bU'U"il1m'Ub~'Ut'UeYM111'e:iti6'l::: _____ ~~----·'Ue:i-:11"11..ij1-:i b~e:i~.Yu..ij1-:ihi\Jnu~-:11'U ................. . 
'l" ... "' 'l ., 
b Vlbb6'l'JbG'11W11tJ b'U ..................... 1'1.J 

-:11\91~ iv buu"ilTu1ub~'Ut'UeYM111'e:iti6'l::: _____ ~Q ______ 'Ue:i-:il"l1..ij1-:i b~e:i~~u..ij1-:i1~unu~-:11'U ................. . 
'l ... ,, "' 'l ., 
bVlbb6'l'JbG'l1W11tJ b'U ..................... TU 

-:11\91~ Q1 bU'W"ii'1'W1'Wb1u1ueYm11'e:iti6'l::: _____ ~Q ...... 'IJe:i-:11"11..ij1-:i b~e:i~.Yu..ij1-:i1~u~u~-:11'U ................. . 
'l ,, .... "' 'l ., 
b Vlbb6'l'JbG'l1"iJi11tJ b'U ..................... TU 

-:11\91~ IS'. bU'U"ii'1mm~ut'UerM111'e:iti6'l::: _____ ~Q ______ 'l)e:i-:11"11~1-:i b~e:i~-ru~1-:i1~unu~-:11'U ................. . 
'l ... ... "' 'l ., 
b Vlbb6'l1 bG'l1"iJJl1tJ b 'U ..................... 1'1.J 

-:11\9lG'J\9lVf 1ti b uu"il1m'Ub~'U 1 'WeYM111'eiti6'l:::. _____ @.~ ____ 'Ue:i-:i 1"11 ~1-:i b~e:i~.Yu..ij1-:i 1~unu~-:11'U~-:1vilJ \91 
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'U 'U v v 

1 'Wmmji1'UVl~mb mV11.:iu~u~~n~11111 m11fl bb 1n b~m-M'Wi1'1~v111 ~bn~m1:wu'1e:i~ii'E.1 ~.:i~'U 
I ti .c:i. o::::il o::::i Q. I I 0 .<::it. I V 21Q.I !I.I i.I Q.I O 

m1ne:i6'111.:i6'1:::m'Um b 1 ruvi:w6'1:::w1'U b~:we:i EJ ne:i'U'l~m b 'U'Ufl11ne:i6'111.:i ~1'U'11.:J(?JeJ.:J'l~V116'1~W1'U 
" " brjEJ.:JV1~€l'Vl1.:Jb rjEJ.:J(?11:J..Jbb 'U'Ub'1'1J~ Set/ oct-® zj.:J6'11:J..J11{1'r'lJtl1VIUf1'U11'Vlf1'1J€l.:JE.11'U~1Vl'U:::'1J'U1~ H®o-~cs: 1191 Vl~e:i 

' (?11:J..J~~11:il1.:ifi1V1'U~(?11:J..Jm1:w"il1b U'U ~1e:i:w~.:iM'e:i.:i(?111'16'1eJ'U~bb'1U11.:i'rmn 1 ~e:i~1 'U6'1fl1'W~ bb ~.:Jbb 1.:i bL'1:::u'1e:i~ii'EJ 
'\I I '\I 'I 'lJ 

~V I 

(?Jf1€l~1:::EJ:::b1'11'Vl b '1l.:J1'U€lE.I 
" 

G'f:::w1'Ub~:wci1'U~ b ll'U 1~ V1~e:ici1'U~ b ll'Ub Vl~n ~r'U:il1.:i'l~~e:i.:i-;ij~ m1~e:ie:i e:i m11ci.:i:we:i'U 1 ~n'Ub :il1V1ti'1~ 
" '1Je:i.:i~i1:il1.:i ru ~zj.:i~i1:il1.:i'1:::1~bb:il.:i1~'Vl11'U m1~e:i(9le:ilJe:i 6'1:::~1'Uzj.:ibll'U W(?Jf1e:i~ 1 mi1fil'i'~b6'11b6'1:wm~~'U~'U ~1 

" " ... 
b u'LI1lY ~e:ifl e:i'Un~(?J 1 ~{1 e:i'Uci1'U~ b u'U 1lY e:ie:i n ci'1V1r'Ua1'U~ b ll'Ufle:i'U n~(?1'1Je:i.:i6'1~~1'U b~:w~.:i'Vl:w~~m iciTuu1::: ne:i'U 

1fl1.:i6'111.:i 1 V11J ~r'U:il1.:i~e:i.:i-;ij~m1~e:ie:ie:in 1 ~b U'U6'1:wu~'1Je:i.:i~fo:il1.:i 
" " 
6'1~~1'Ub rjEJ.:i V11e:i'Vl1.:i brjE.1.:izj.:i~fo:ij1.:ilij~G'f~1.:i~'U ~fo:il1.:ib ll'U~1EJ~e:ie:ie:im ll'Uff:wu~'1Je:i.:i ~'r'U:ij1.:i 1 'LI 

" " " 
b~e:i 1~.Yh m16'111.:i~.:ine:iff11.:i(?J1:J..JLJ1:::ml"ldbff1'1 bll~m1'111'111~ bbii'1 

ci. .:J1'U11 EJdb U'U.:J1'U(?11:J..J.:J'UU1:::mruu ........ k:>.~JQR ............. m:J..J'Vl1.:JVl'11.:J'l~'r'Uv\'1a qiqi1~nvr'U0~ 
19le:i b~e:i 1~r'Ue:i'U~~.:i'Uu1~mrubb'1~ b~'Uu1:::"ii'1.:i1~ V1~e:i 1~r'Ue:imm'11nflru~rro:w'U(?JTI ~'Vi1aqiqi11~ 

' ' "' 



- l!:lo -

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

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

1 'Wmru~~ei\l~~V11611iJn\11mbG1t~'W'ni1fl111 ~fo~1\l"ilt~ei\l~~V111 Vlbb~1b?Jhm ti1 'U cs:ct i''W 
" iru~\I bb\?ll'UG1\l'W1:W b 'Uaqiqi1 bbG1~"il~~eN~~ b Vfii1 vHh bbG1~ bbi>'l\li>'l11\l\?lG1eJ~"il'Utl1~tJ1.nl"lU~1.nl"l \?11:Wl"l11 bbnmru e:J~\I 

i>'lm'U~~"il~nei?l'~1\IV11ei~~Vl1rl1irn\11'U bbG1~~'W'ni1fl111"iJ~~eN1~-rul"l11:wb~'U'lleJU"il1n ~11~1\lne:J'W 
" ~fo~1\liiV1u1~'<ii'~m1'1t1'W~tll"lB''l"l'1l'U1~bl"l~ei\lt1'U\?11ilumm11 l!:l,cs:oo Sii.'11. ~iil>'lm'l"l1-if'l1'W1~~ 1~ti 

" 
bllm'1ti'U\?11 V1l.lV11ei"il~'Vl~btit1'U:w1bb~11il bn'U @) ti 1~t1iruti'l1''Wb~:wvi'1\11'Um:wai;yqi1 "il1'W1'U __ _.: ____ ~'W 'l"l1ei:w'l"lirm1'U 

-Uu 1 Vfrl1V1-ru b~1V1u1~'1Jei\I m:wm\IVlm\I b 'Un111"11Ul"l:wnw~1\lb V1mneil>'!11'IV11eil>'lt'l"l1'W\?11:waruru1 ~\lbb\?li'm~:w\11'W"il'U 
' v v 

bb~1bi>'l~"il 1~t1~-ru~1\lbU'W~eieirn•hH~1m~t11ti'utl1~m~m'l"l~\I tl1~'WVl~eJ~'W rhei~1Vl~ ri1'llei:w ri1~1\I brn~ri1 
" " ~1\lb 1m'1lei\l'l"liJn\11'WoLJ'u~\I - ~'U bbG1~~ru~1\l~ei\l-ruti~'lleiu b'Wmru~ bn~l"l11:w b~t1V11 ti V11eieiu~ bVl\?l 

!V ••••••••••••••••••••••••• \I 2J V I , 'I 

B'mn~'ii'W"il1nm11-if1'1t1'Wl'i'~'ln~11 1il11fl11m~t1V11t1ir'U "il~bn~'ii'Llnrn~1V1il1Vl'!Jei\lm:w'Vl1\IV1m\I V11eim:w'Vl1\I 

Vim\! bbG1~b~m.h~ 1ti'llU'!leJ\l'Vl1\111'1ln11 \?11:wut1V1tJ\l~eiG'i1un\11'UbG1'1!1'5m1flru~1~:w'U\?11 ~ 1>'11.ol!:lom/ ~l!:l@l!:i G1\ll'W~ .. 
@)~ mn~11"l:W l!:lctl!:JG'll n1:W'Vl1\1Vlm\li>'l\11'U~'Vlt"il~ bbm '!Jbvl:l.Jb~:Wb~el'U l '11V11eJ~1\latyqJ1\?11:W~b~'Wi>'l:Wl"l11 

@l!:l. b U'UVIU1~'1le:J\I ~-ru~1\l"il~ ~e:J\l'!lei~11 tiG1~ bB ti~ bbG1~ \?111 "ili>'leJUi>'lm'l"l-if ei b Vl"il"il~\l'!leJ\li>'lt:n'U~~ ~e:J\lvl1\11'W 
" " 

bei\lriei'Wn11~'W~ei\ltJ1~n1~111"11 

@m. m1u-rm1fl11°i1'l1'Unei?111\I 

m1u-rm1fl1l°i1\11'Unei?111\lm:Wl>'!\?11m1u-rm1fl1~\11~u b 'U-if ei @).ct "il~tl1m 1 m 'LI mru~l°i1\11'UrleJl>'l~1\I 
" ' ' ,, 

G1~G1\IVl1ei b Yi:w'li'U 

@), m 1'1Jel b~'U b vl:w l°i1\11'U n eil>'!11\I \?11:waqii;y1 bb uuu-ru 111"111~-d' b U'UVlil1~'1JeJ\I ~1U~1\l~"il~ ~el\! b1ti n~eJ\I 
mtib'Wtl1Vl'W~ ~o l'U uu~\lbb\911'U~~1u~1\ll~ci\l:WeJU\11'W\11~1>'1~Vf1t1 mn~'Utl1Vl'W~d1 tJ bb~1~1u~1\I 1ilii~'Vl°B~"ilt 

" ' " b1tin1ei\lb~'Ubvl:wri1·:n'Wneil>'l11\l"il1n~11~1\l l~Bn\?lei 1 tJ bbG1~mru~~11~1\I "il~~ei\lb1t1m~'UA'W"il1n ~-ru~1\I 1 Vf~11~1\I 
'U \I 'U 'U 

~bll'Wl°iarun 111u b~tin b~'UA'U"il1n~-ru~1\l 1~ti b ~1 Vl1ei 1VfVfnri1\11'U'!leJ\l\11~\?lei1 tJ V11ei 1 VfVf n b~'W"il1 nV16"ntJ1~ntJaqiqi1 
'\J QJO~ \I 

l!:i. m1-W"il11ru1 r11m rub~'Wb ~:wV11eiG1~ bbG1~ m1~1 ti b~'W b vl:wV11ei b1tin b~'UA'U"il1 n ~-ru~1 \I m:w b~ eJ'U l '!J'!JeJ\I 

at:y t:y1 bb uutJ-rm11"111~ ~ei\11~-ru n 11\?111"ili>'leJU bbG1~ b ~'U'lleJU"il1 nrl1iJn\IUU1~:w1WbbG1 ~ b Vf~ei m1fi"il11W1'1JeJ\lrl1iJ n 
~ .:Jo:!' 

\IUU':i~:wlrubU'U'Vlli'f'Wi>'I~ 
' 



1 'Wfl1':i~"il1'HlJ1 b ~~'Vl~mw111mf11.:i1'U'<il1.:ib 'Vim ne:i61~1.:J 1 ~A1'U1rum~61M':i ~.:itl.-
" 

P (PO)x(~ 

p 

PO 

K 

= 

= 

= 

111"11 f11.:i1'U IP! e:iV1tl1t1'Vl~ei111"l1fi1.:i1'U b ll'U.:i1 \;l~"ilt ~e:i.:i ~1t11 ~~1''U~1.:i 
" ':i11"l1A1.:J1'UIPl€l'VIU1tl~~1''U'<il1.:i't.h~~6l1~ 'Vl~€l':i1A1A1'<il1.:J.:JTW b U'U.:J'"J(;l 

" " zj,:i1~'U 111 'W?f ruru1bbG'i'1 bb!Plmru 
' v v 

' ' 
ESCALATION FACTOR Vi~n~1tl er% blJ€l~€l.:Jb~~A1.:J1'U'Vl~€l 

' ' 
mm~~ er% biJe:i~e:i.:ib~t1nri1.:i1'U~'U 

' "" 'Vi111~'VI @ .:J1'Uel1fl1';i 

.:J1'lJfil1fl1'j V1mmi.:iM1mA11 boU'U ~v1'1m1 b.:ib1t1'U b.:i'V'Jt11'U16l 'Vle:i~n Vi~n 'Vlm..h~'ll~ 
' 

eJw.J~'UVI~ ~~b'Ub~tl~ 611d1t1tl1 h.:imV111 A~.:i161(;1 h.:i.:i1'U ~1 bth.J~'W bb6lt1 ~'Vlmt1l"l11m1~ti.:i 
' 

(9).(9) 1 'VJVJ1 bb6lt€l11"l11m1"il'Utl.:J611m~'W1il1V1tl1t1 bb!Plhh1~ti.:iV1~ei bb tl6l.:i bb6l~':i~'U'U 1'VJVJ1mt11 'W'U1 nru 

@.I!'.> tl'jttl1"1Je:i.:im l"l11m1"il'Uti.:ivlei b~'U1il1ml1 t1 bb!Plhh1~ti.:i1t'U'Utl1~tl1mt11'W'U1b1W 

(9).{;rl 1t'U'Uvle:i'Vl~mt'U'Umt11P11.:i 1 ~~\;l'Vl~e:i~.:ie:i~t'U~1'U'llei.:imm1 boU'U vle:itl1''Umml31 vle:in1'1! 

611ti1 'VJVJ1G'11'Vl1''Ubl"l~€l.:Jtl1''U€l1fl11"1 611 t1~e:iVJ1 "16'1 "1 
v v 

C9l.co:'. 'V11.:J':i~'U1t.ltJ1'1JeJ.:JeJ11"l1';Pil'Wf:1.:J'V11.:J':i~'U1t.ltJ1il1t.l'U€Jfl 

@.cr ~1'Utl1~ ne:i'U~1il1bu'UG'11V11''UmA11 bu'V'J1~~1'W~~(;l n'Um 1"111 b(;lt11'1e:i.:i61~1.:iV11e:itl1~ne:i'U 'V'J~e:i~n'Um1 
ne:i61~1.:J€l11"l1':i bb!Plhh1~tl.:JbA~e:i.:i'<ijm'Vl1€lbA~€l.:JlJ€lfl6l~LJ1mtl1~fl€l'U'Vl1eJ~(;J~.:J b oU'W ~i'VJ'vi bl"l~eJ.:i 
fl€l1J~1b(1leJ1 bfl~€l~"1tJJ1 bfl~eJ\ILJ-ruv1n1Pl vr~~1J iai 

" 
C9l.b 'V11.:JbVl1':i€l'U€l11"l1':i ~'Wrl~ ~'Ul'lfl iA1.:J"il1fleJ11"l1':i b(;JtJ':ieJ'U1:J.Jbii'U {;rl b~M':i 

1ifaw1-a K = o.1€1<t' + o.@<t' It/lo + o.@o Ct/Co + o.a:o Mt/Mo + o.@o St/So 
" 



I!!.@ .:J1'1.J~'l.J Vlll1Cltl.:i fl1';j•/Wl~'U fl1';i~n~'U fl1';j1J(?}eJ(?l(?}'U fl1';j'lJ(?}VIU1~'U fl1';ibn~CJU(?}B(?}~'U fl1';j'l)(?} -
I q i.I iJ 'I Cj 

m.1u(?}e)(?}bbll'W b~e:i'U AG'le:i.:i l°l'WAG'le:i.:i l°l'Un'Utl1 l°l'UV11.:i zj.:i~e:i.:i1.ffbfl~e:i.:i~m bfl~e:i.:iiJe:inmJ~u~ 

~1Vl-rum wll~'W 1 VfV1m CJ A11l!n.:i fl1';itill~'WV1~e:iVJ';i1CJVl~e:i16'I (?}~'W ~i1fl1';jfl1Uflllflru6'1llilli'll e:i.:i16'I (?},r'W 
'I 'I q 'I 

1 bbmd'.loif e:in1V1'U(?}irlfl1Wll nll~.:ilJfl1-;iU(?}B(?} bb LJ'W 1(?}CJ b oUbfl~e:i.:i~m bfl~e:i.:iiJe:inm ~e:i1 m~m (?}';i~1'U(?}1l!~n1V1'U(?} 11 

b-d'W b~ CJ1 nu.:i1 'W ri e:i6'1i1.:i ti'W'WVl~e:i b ~eJ'W"l!G'IU';i~Vl1'W 

~.:id1Vf';i1lln.:i.:i1'UU-;i~b.flVI EMBANKMENT, EXCAVATION , SUBBASE , SELECTED ,MATERIAL, 

UNTREATED BASE bbG'l~ SHOULDER 

1-ifaf(?}';i K = o.mo + o.G>o It/lo + o.Ko Et/Eo + o.l!lo Ft/Fo 
" 

l!l.l!l .:i1'1.J\'.;'1.Jb~t1.:i VlmCJt'i.:i .:i1'U~'W'll'W1(?} 1 V1ajtl1m b~cNn'Ub lJ'Ui'W 1 Vi'b um~b ut1u "il'W 1~m1l!Vl'W1~iile:i.:im';i 
1(?}t11'U-deN11.:i';i~V111.:i~'W1 Vlql"il~ bb61ll!~1 CJ~'W~eJCJ Vl1e:i n11(?}'ll'U1(?}~1.:i 1 bbG'l~Vl';i1t11 Vf b~ll-deN11.:ii1 fl1 ';ifl1Ul")lll")W6'1l!U~ 

'lJe:i.:i16'1~bbG'l~i1.Ue:in1V1'U(?}i5u~u~1(?}CJ 1.ff bfl~e:i.:i~m bfl~e:i.:iiJe:inG'l V11mb ';j.:Jfl'W bbG'l~ 1 Vf'Vlm C1m1m1l!t'i.:i.:i1'U~'W~.:i .:i1'U~'W 
b~CJ.:JCJ1 bb m V1~e:i.:i1'U~'W 1 Vlaj~iji;J n~ru~R~1CJR~.:in'Ub ~m'.:le:i.:in'Ufl1';ifl(?} b"IJ1~Yr.:1V16'11 t1'lleJ.:JG'l1(?}(?)~.:JbbG'l~Vf e:i.:i~1J1 

1-ii!i!IPl';i K = o.Ko + o.l!lo It/lo + o.l!lo Mt/Mo + o.l!lo Ft/Fo 
" 

l!l.m .:i1'1.Jb:U1~';i~bu~~'W VlmCJt'i.:i .:i1'Ub"il1~';i~bU(?}~'Uvf11u ';i~CJ~V11.:i'll'Wll1C11u - ni;lu U';i~mru 
1lJbn'W ® nfablJ(?}';j t1m1''U.:i1'Ub"il1~';i~bu(?}e:i 1m\Olzj.:i~e:i.:i1oU'bVJflilR-ff'W6'1.:i 

' " 
Hf!il!Pl';i K = o.Kd: + o.G>d: It/lo + o.G>o Mt/Mo + o.l!lo Et/Eo + o.G>o Ft/Fo 

" 

m.G>.:J1'1.JNTVl1.:J PRIME COAT, TACK COAT, SEAL COAT 

1-if!il(?}'a K = o.mo + o.Ko At/Ao + o.l!lo Et/Eo + o.G>o Ft/Fo 
" 

m.l~Hl1'WN'J'V11.:i SURFACE TREATMENT, SLURRY SEAL 

K = o.mo + o.G>o Mt/Mo+ o.mo At/Ao+ o.l!lo Et/Eo + o.G>o Ft/Fo 

m.m.:J1'1.JN'JV11.:J ASPHALTIC CONCRETE, PENETRATION MACADAM 

1-U!i!m K = o.mo + o.G>o Mt/Mo+ o.Ko At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 
" 

m.K .:J1'1.JN'Hl'W'l.!Ae.l'Wn~!Pl b!il~a.Jb'lli~n Vlll1CJtl.:JtJ1ti'W'Wl°leJ'Un~(?}~b otlb6'1~m Vl~n zj.:!U';i~ne:iu~'JCJ(?}~ bbm.:i 

bVl~m?i''WV11eJ(?}~bbm.:JG'l1(?}bVl~nn~1b~eJlJ~(?} (WELDED STEEL WIRE FABRIC) bVl~nb~eJCJ (DOWEL BAR) b'Vl~nti(?} 
(DEFORMED TIE BAR) bbG'l~';ieJCJ~e:i~1.:i1 (JOINT) ~.:id1Vf'VlmCJfl11lJ';i'Jl!tl.:ibb~'U~'UfleJ'Un~(?lb6'f~llbVl~nu~b'JrufleJ 
<'l~'\l'J1'U (R.C. BRIDGE APPROACH) ~'ll:I 



1-ifat(;l'a K = o. mo + o.G>o It/lo + o.mct' Ct/Co + o.G>o Mt/Mo + o.G>ct' St/So 
'UI ~ di oC:lt. A I Q,I cf I .:ii Q, c::;: 0 Q.I 

m.<t' .:i1'U'Vlil'a:::u1EJ'U1flil'Un'a(;l bl11'aa.JL vramba:::.:i1'Uueivin Vl:in EJtl-:J 'Vlil fleJ'\.Jm(;'I b6'11:1J b Via nmmu.:i1'\.J1:::u1 EJ 

il1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) -:i1m1-:11:::u1EJtl1f!ffWfl11'lb6'1~:1JbVl~fl -:11'\.J~1~fleJ'Ufl11'l 
.Q. ~ ~ .:::.., ~ I Q.I .::::ii '""It. ~ ,c:;i .Q. c::;l .d 

b6'11:1J b'Vla m1-:11:::u1EJ'W1bba:::mb1rum ~Ae:i6'f:::Vn'W 11:1J'Vl-:J-:J1'W'UeJ'V'l flfleJ'Wm\;l b6'11:1J b vmn bba:::-:11'\.JAeJ'Wmt'l b6'11:1J b VlafleJ'W 

~ii1ubb'U'Ubb6'l:::i;rm.~J-t1J:::-:11'Ufl~1Elfl~-:Jn'W b'll'W -:J1'WUffWfl (MANHOLD) vle:i~eJEJ6'11EJ1'V11~'V'lvi vle:i~e:iEJ6'11EJ1'V'Jvh blJ'W~'W 
" 

K = o.mct' + o.!Do It/lo + o.G>ct' Ct/Co + o.G>ct' Mt/Mo + o.G>ct' St/So 

m. b .:i1'U 1fl'a.:i111~1.:iflei'Un7(;'1 La°'i:uL vr~mba:::.:i1m ~e:i'Un'U(;l~.:i V1:inEJ'1-:i 6'f:::'V'l1'\.JAe:i'Wn11'l b?l~m VI~ n 1A1-:16'1~1-:i 
fj1'l.J11flfleJ'Wfl11'lb6'f~:J.JbVl~flfleJ6'f:::'V'l1'W (R.C. BEARING UNIT) vJflbVl~EJ:IJfleJ'Wfl11'lb6'f~:J.JbVl~fl (R.C. BOX 
"' 
CULVERT) V1eit1-:itl11A1-:16'1~1-:1AeJ'Wfl11'lb6'f~:IJbVl~fl bzjeJ'Wtl'Wt'l~-:JfleJ'Wfl11'lL6'f~:l.Jb Vl~fl vJ1b ViEJrn~eJfleJ'Wfl11'l b6'1~:1Jb Vl~fl bba::: 

K = o.mo + o.G)o It/lo + o.G>ct' Ct/Co + o.IDo Mt/Mo + o.ID<t' St/So 

m.rn1 .:i1'U 1m.:i111~1.:iLvr~n VlmEJ~-:i 6'f:::'V'l1m V1~n6i1V1~'UA'Wb~'U.rr1:uti'W'W 1m-:ib V1~n6i1V1~u~~~-:ii11EJ"i111"i11 
61l'Ll~ bb '1l1'W6'f-:J b6'111 'V'Jvh bb 1.:16'1.:i b6'11°1'V1EJ b6'111 'V11Vll"ltl V1~ei.:i1'\.J 1A1.:!b V1~fl~'W~:W~n~ru:::A~1EJA~.:in'U bb~hh1ii~.:i 

" " ' .:i1'U~~~-:ib6'111A1.:ibV1~n6'11EJci.:i'1Jei.:im11 vJ.Yh~1EJi:.J~t'lbb vi.:ith:::b'V11"11 'V1EJ 

t-iJ~\;l'a K = o.l!Jct' + o.G>o It/lo + o.oct' Ct/Co + o.l!Jo Mt/Mo + o.~o St/So 

Vl:U1~-vi ~ .:11'U"lli'1'1.h:::'V11'U 

~.er .:i1'Uflil'Ufl7(;'11:1h111m~mrn:::flei'Un'7(;'1~1 ~flaei.:i Vim EJ~.:i .:i1'UfleJ'Wn1 \;'I b6'f~:J.Jb VI~ n~~n ci"J'W '1lei.:i 

b VI~ flffe:J nm bbEJ n r\'1m ru ~1.:iV11 fl'1l eN.:J1'W ~1 EJ 'V11.:i1:::'U1 EJtl1 ~'W V1~eimA11'1Jath:::'V11m.h::: n eiu'1J ei .:i b zj eJ'W ~.:iii~ qi qp 
" I .:::ii Q.J I I Q.I 

bb!'.J fl"i11 El bU'V'l1:::.:J1'UfleJ'l.Jm\;l~.:lfl6'111 b 'V11'U'U 

1ifl1f(;l'a K = o.~o + o.G>ct' It/lo + o.l!Jct' Ct/Co + o.IDo Mt/Mo 
" 



Q.I .c:1 d 0 d"} !l,IQ.I CV CV " ii Q.I 0 .N 'l .iC:l. ti · 
~"U'Y'a1Fl1'VIFl1'U1tum:Uij111'a'VIJ."Un'U~QJt_\J1WU'U'\.J'a'U'a1Fl1J.t1 Sl~'V11'!1'UJ.~Vn')::'Vl'a1.:l'W1N"UV 

K = ESCALATION FACTOR 

1t ~"lfii-a1m~u~'i:11F1i11 t.J"llei.:i'lh::b'Vlf'l 1 'Wb~ei'W'Via.:i.:11'Ubbl'ia::.:11t1 
lo = ~"Uii-a1F11~u~'i:nF1i11 'Ll"llei.:i'Ll-a::b'Vlf'l b 'Wb~ei'W'Vibtl~6lm.:i'Ll-a::n1~-a1F11 
ct = ~"lfii-a1F1161ib:u'Wi;i° 1'Wb~ei'Wvia.:i.:11'Ubbl'ia::.:11~ 
Co = ~"Uii-a1F1161ib:U'W~ b'Wb~v'Uvibtl~61feJ.:!'Ll-a::m~-a1F11 
Mt = ~"llii-a1F111'a~rim1~1.:i <'l:i.in:ub'Vlamba::~h:u'Wi;i°) 1'Wb~ei'Wvia.:i.:11'Ubbl'ia::.:11~ • 
Mo = ~"lfii-a1F111'at1rieia~1.:i <'l:iJ-a1mV1amba::61ib:u'W~)l'Wb~ei'Wvibtlt161fei.:1'1.h::mwi-a1F11 • 
st = ~"lfi1-a1F11b'Vlan 1'Wb~ei'W'Via.:i.:11'Ubbl'ia::.:11~ 
so ~"lfi1-a1F11bV1an 1'Wb~ei'Uvlbtl~61fei.:i'Ll-a::n1~-a1F11 
Gt = Ji'"llii'a1Fl1b 'Vl~nbbN'Ub~V'UviN~111 b 'UU'a::b'Vlf'l b 'Ub~eJ'Wvia.:1.:11'1.Jbbl'ia::.:11~ 
Go ~"lfii-a1-a1bbN'Wb'Vlam~vuviN~1111'U'Ll-a::b'Vlf'l L'Wb~ei'Wvibtl~61fei.:i'lh::m~-a1F11 
At = ~"lfii-a1F11bbeia-Wavi L'Wb~ei'Uvia.:1.:11'1.Jbbl'ia::.:11~ 
Ao = ~"llii-a1F11brna-Wavi L'Wb~ei'Wvibtl~61fei.:i'Ll-a::m~-a1F11 
Et = ~"lfi1-a1F11bF1~ei.:1:5'mbba::u~.fi'ru'1 1'Ub~ei'Wvia.:i.:11'Ubbl'ia::.:11~ 
Eo = ~"lli1-a1F11bF1~ei.:1:5'mbba::u~.fi'ru'1 L'Wb~ei'Wvibtl~61fei.:i'lh::m~-a1F11 
Ft = Ji'"Uii-a1F11tl1ir'W~b61faV1:u'Ub~1 1'Wb~ei'Uvia.:i.:11'Ubbl'ia::.:11~ • 
Fo = ~"Ui1-a1F11tl1iJ'U~b61ffl'Vl~'Wb~1 L 'Wb~eJ'Wvibtl t161fei.:i'Ll-a::n1~-a1F11 
ACt = ~"UU'a1Fl1vle:J61ib:U'U1111V~'U b'Ub~e:J'Wvia.:1.:11'1.Jbbl'ia::.:11~ 
A Co = ~"lli1-a1F11'Viei61ib:U'Wl1l1V~'W b 'Ub~ei'Wvi bU ~61fei.:i'Ll-a::n1~-a1F11 
PVCt = ~"UU'a1Fl1vleJ PVC L'Ub~eJ'Uvla.:1.:11'1.Jbbl'ia::.:11~ 
PVCo = ~"Uii-a1F11'viei PVC L'Ub~ei'Uvibtl~61fei.:1·1.h::n1m1F11 
GI Pt Ji'"UU'a1 Fl1vi m 'Vl~nmu a.:in ::a L 'Ub~eJ'Uvi fl.:1.:11'1.Jbbl'ia ::.:11~ 
GIPo ~"Uii-a1F11vim'Vl~nei1ua.:in::a L'Wb~ei'W'Vibtl~61fei.:11.h::m~-a1F11 
PEt = ~"Uii'a1Fl1vleJ HYDENSITY POLYETHYLENE L'Ub~eJ'Uvla.:1.:11'1.Jbbl'ia::.:11~ 
PEo = ~"Uii-a1F11viei HYDENSITY POLYETHYLENE L'Wb~ei'Uvlbtl~61fei.:i'Ll-a::m~-a1F11 
wt = ~"Uil-a1F11mv1vh~1 1'Wb~ei'Uvla.:i.:11'Ubbl'ia::.:11~ 
Wo = ~"Uil-a1F11a1v\'V'J-W1 L'Wb~v'Wvibtl~61fei.:i'Ll-a::m~-a1F11 



m. fl11A1'i.!'H\JVl1rl1 K "il1m''l~1 m:w~fl'l!tt"l.t:::.:i1'U,!'W., 1moU'l'i'1b6'l'll~'1ltJ11A116'fl?lrie:i6'f11.:1'1JeJ.:Jm~Vl'J'N 
" I ' 

'l"l1ru'1l~ bl?lti 1-U~1'U'1Je:i.:iu ~ctbflo b umnru'Yl1 'Wm1ro11mru ... 
~. n 11ro11mruV111"11 K cl1V11umru~i1.:i1'W rie:i6'f 11.:iV1m t1tl1~ L.nm1:i..rn ~1 mYqi qi1 L~ t11 n'U"il~ ~e:i.:i LL ti nri1 

rie:i6'f11.:i bb~6'l~U1~ L.nvi 1 ~oUl?l b"il'U ~1:W~ fl'l!till~'lleJ.:J.:J1'U,!'U bb6'l~ 1~6'feJl?lA~e:i.:inu6'f~1~l~n1Vl'Wl?ll1 
" 

bfl. fl11A1'Udt"IJVl1A1 K tl1Vl'Wl?l1m-tlvi1"1im:w bfl ~1bbVIU.:JVlfl~'U~eJ'U bl?lt1hJilm1Ul?lbl"l'l!tbb6'l~tl1Vl'Ul?l1~vh 
' 

L6'l'UG1:w~'Wfi ( L u~tirn ViCJu) 1 ~L ll'W~r1cl1 L ~"ilrie:i'W Lb~1~.:itl1~r1~'l"lITT 'LlArunul'i'1 bfl'UA.:i~V1u1 bfl'UG1:w~'Wfii1'W 
" 

<!'.. 1~Vl"i111ru1b~'Wb~:WVl~e:Jfl\?111A1A1.:!1'W "i11m1A1~er1u~1.:iv\'161ruru1~mMn'Uer-J1~1.:i b~eJA1 K m:w6'f~1 
'\.I QJ CV 'U 'U 

cl1V11tN1'Wrie:i6'f11.:ii1'W 1 1 'Wb~eJ'W~~.:i:we:irn1'Wi1ri1 btl~CJ'Wbb'Llfl.:i hl"il1nri1 K b 'Wb~eJ'WbU1?161le:i.:itl1~m1?111A1mnn11 
<!'.% t'W l ti 11?1CJtl1m'l"l1~~1'U~bn'W <!'.% mr\'1mrutl1rn ~:wV1~e:ir11?11"11.:i1'UbL~1bL~mru (11?1CJhJfi1?1 <!'.% Lb 1n 1 ~) 

er. 1'Wmru~~1u~1-:i l:i.l6'11:i.n1tiv\'1m1rie:i6'f11.:i1~LL6\'1b6'11"il ~1m~ti~nm1'WG1qiqi11MbU'WA11:wtl1?1 
'1Je:i.:i~fo~1.:i 1"11 K ~1:W\J~1~1.:i 1 ~"il~u1:i.n1m'Wm1f11mruri1.:i1'U tm-Uri1 K '1Je:i.:ib~e:i'U6l1?1Vf1t1~1:wm~G1qiqi1 V11e:iri1 

K 'lleJ.:Jb~eJ'W~~.:i:we:iu-:i1'W"il~-:i bb~1bb~111"11 K 1'1111?1"il~i11"11i!e:it1n11 
ti. m1~1m~'WbL~r1~.:i11?1 1 ~~1CJl"i1~1.:i .:i1'U~~1u~1.:iv\'1 l~bb~r1~.:i11?1 ~1mYqiqi1 l tlrie:im'11'Wri1-:i1'UL~:wV11e:i 

1"11.:i1'U6'l1?16'l.:J ~.:i"il~A1mrul~~m~e:im1u~'1lt:i11A116'f~rie:i6'f11.:i ~.:ii11mr\'1mruV11ri1 K 'lleJ-:Jb~eJ'W~~-:i:we:iu.:i1m11?1 
,Y'W 1 b U'U~bb U'WeJ'UbL~1 bde:ir11mrub~'Wb ~:w 11'11 ~'Ue:iv\'1 m1:w~nr1-:i b~e:i.:im1L~'Unucl1i!n.:iutl1~:i.nru 



- ®b -

"NL~'l..le>71F11viii~.mth:: 1EJ6!1u~1:1.1nu" V1:1J1E.1fl11:wi1 'UfOlf01'1on:J.J~1V1'1eiiiMuflf01'1~bil1 b?f'UeJ71f011b ~ei1'u{i'1~ 
~ . . 

b 'Ufl11u1~:w'1{)1~'1Je>~m:1.1 b tl'U~i1?!1'U 1~ b~EJ 1:W11 l~ EJ'V11~ l'mV1'1eiV11~el'ei:1.1 b 'Ufl"ilfl11'1Jei~'Uflf01'1011:1J~1V1'1eiiiMuflf01'1~'U 
'U \I 'I q 

~b oii'1b?f'Uei11f011 b ~ei1'u{i'1~1 'Um1u1~:1J'1{]1~'1Jei~m:J.J b 'Ufl111 b~ E.11n'U 
'IJ 

m1i1?11'U1~ b~CJ 1:W11 l~ EJ'Vl1 ~m ~V1'1ei'Vl1~ el' eJ:J.J'IJei~u fl fl'1011:1J~1 V1'1eiii M'Ufl f01'1 ~~fl i;h1oil1~ ~'U 1~ bbri m1~ • • 
uflf01'1011:1J~1V1'1eii'lMufOlfl'1~~fl~11iif0111:1Ja:J.Jw'U5n'U 1 "Wi;r mmi~~~~ei 1 ud • • 

(<9l) iif0111:1Ja:J.Jw'U5n'U1'Ub'B~u1V111 lt?m~~~m';i Vf'Ua1'U~~~m';i m1:1Jm1~~~m1 ~u1V111 V1'1m~iie51'U1"i1 
\I 'I 'U 'U '\J 'U 

b 'Llfl11~1 b tl'U~1'U b 'U n"ilfl11'1JeN'Uf01 f01'1li';i';i:l.J ~1Vl'1eJ'IJeJ~i'l M'Uf0lf01'1';i1 EJ'Vl~~ iieJ1'Ll1"il'Vl1eJ6'f1:1J1';j'(l b oUeJ1'Ll1"il b 'Llfl11'U1Vl1 ';i • • 
~~m1ii"ilfl11'1Jei~uf0lf01'1o';i';i:J.J~1V1'1ei'1lei~tiMufOlf01'1~m1EJV1'li~ V1'1eiV1'11E.111 EJ ~ b?f'Uei11 f0111 Vibbrim:J.J bb'1~ m Vfu1fl111'1'11 ~ 

• • 'IJ 

fl'11 ~8 b~ flV11eii'l fl?fb 'Ll fl 11'lJ';j'~:J.J'1{) 1~ ~1El';i~Uu8 b~ fl'Vl1 eii'lfli;; fl f ~d 
'IJ 

(®) i1f0111:1Ji;r:l.Jw'Llcrn'U1 'Ub :u~'Vl'U l~EJ~ b u'UVi'Ua1'U1 'UV!1~Vf'Lla1'Umirru Vl1ei~ b u'LlVi'Lla1'U 1:W"ii1n~f0111:1J1'u~~ 
'I 'U 'I 'I v 'U q 

1'UVf1~Vf'Ua1'U"ii 111~ Vl'iei ~~ eiVim1tJ1 Vlru1 'Uu1,;''Vl"ii1 n ~V1'1eiu1,;-'Vl:l.JVl1'1l'U"ii1 n ~ b iJ'UVi'Ll a1'U 1 'UVf1~Vi'Ua1'UmirruV1'1ei 
'I 'U 'I QJ q 't QJ 

Vi1~~'Uci1"U"ii1 n~ V1'1ei b tlt!~~ei~m1EJ1Vlqi1 'Llu1,;'wS1n~V11eiu1,;''Vl:J.JV11'1l"U"ii1n~ €im1 EJV1~~V1'ieiV1'11 E.111 EJ~ b?f'Uei11 f011 

1 Vlbbrim:J.J bb'1~ rn Viu1m';il'1'11~ fl'11~8 b~ fl'Vl1eii'lfl?l'1 'Ufl11u1~:1J'1{]1~~1E.11~uu8 b~fl'Vl1ffufli;;fl~~d 
'IJ 'IJ 

l"\'111 "NtieiVfu11EJ1V1ru" 1ViV1mEJm1:1Ji1 
~ . "' 

(fl) mru~b?ft!m1fl1~iit:.1'1U';i~ fo'1ltl~1:1Jn'Ll1~V1i1~~b?f'Uei11f011~1E.1n'U V1:1J1E.1f0111:1Ji1 ~~eiVi'U 'li~~ei 
'lJ 'U 'U 'I 

Vl'Ubn'Wfl11~eiE.1'1~ ~~uVf 11 'U n"il fl1';j',!t!V1'iei b 'UeJl'l';i1a1'U m:J.J~flru~ m1:1J m';i11~1CJm1w?f~ b ,:;'Ll?f:J.Jf011';i'U';i~ m P1 n1V1t!~ • • 
611V1-ru n"il fl1 ';i'U1~u1~ b.ll'VIV1'1eiu1~'1J'U1 ~ 

( 'IJ) mru~ b?ft!ei11fl1~iit:.1'1'lJ1~ 1E.1'1ltl~1:1Jn'U1~V1-J1~~ b?f'Um1 fl1 num Vf u1m11'1'11~ flm~8 b~ fl'Vl';j'eJi'lfli;; 
'IJ 'IJ 'IJ 

Vim E.1f0111 :J.J11 ~~ eiVi'U zj~ ~eiVf 'U bfl'Ufli 1 ~ei EJ '1~Vi11 'W ii"il fl11i!'LlV1'1ei 1 'LleJ' l'1';i1a1'U1'11 :J.J~ fl ru:: fl1';j':J.J mYh ~1EJm1w?f ~ 
'U 'I 'I q 

b ,:;'U?f:J.Jf0111u1~ m Pln 1V1'Ll ~611V1-run "ii fl1 ';iu1~u';i~ b.ll'VIV1'1eiu1~'1J'U1 ~ 

(gi) iif0111:1Ja:J.Jw'Ufin'Ll1'Lli;rfl~ru~h1n'U1~V111~ (<9l) bb'1~ (®) l~EJ~~~m1 tif'Ua1'U~~~fl1';j' fl'fi:J.Jm1 
'IJ • 'IJ 

~~~m';i ~u1V11';i V1'iei~i1e11'U1"i11 'Wm';i\9'\'1b tl'U~1'Ll1 'Un"iJm';i'IJei~ufOlf01'1o';i';i:l.Jm V1'1eiiiMufOlf01'111 ~.JVl.cr~b u'UVi'Ua1'U 1 'UVf1~ 
'U 'U 'U 'I 'I q 

Vl'Ua'J'U?f1irruV1'1eiVf1~Vi'Ua'J'Ll"ii1 n~ Vl1ei btl'Ll~~m~m1EJ b Vlru1 'U'U1,;'Vl"ii1 tl~Vl1eiu1i;'Vl:l.JVl1'1l'U~1 n~ €im1 EJ'jlj~~Vl'ieJ 
'I QJ 'I 'U 'I QJ 

V1'11 EJ';i1 EJ~b oil1 b?f'Um1fl11 Vlbbrim:J.J bb'1~m Vfu1m';il'lm~ fl'11~8 b~ fl'Vl1eiiifl?t'1 'Ufl1';i'U';i~:J.J'1{]1~~1 E.11~uu8 b~ fl'Vl';ieiii fli;; 
'IJ 'IJ 

fOl~~.n V1'1ei 1 'Lli18fli;run'U 

fl1';j't9!1';i~~1 bb Vlu~ m';ib th.JVJ'UaTw V1'1m oil1~eiVi'U~~fl~11oil1~~'U'IJeNf1r:t:J.J';ir:t Vl'ieJum~EJ~ 1lJm·H'liJ~m1~ 
'I 'I 'U 'I 'I 

'IJeJ~'UfOlf01'1b'Ll (<9l) (®) bb'1~ (gi) 1Vf~ei11bU'Ufl1';i\9'\'1';i~~1bbVIU~fl1';j'bU'WVl'Wa11.J Vl'ieJfl1';j'~eJVl'W'IJeJ~'Uf01A'1li1~n~11 
'I 'I 'I 'I 

1'Wmruuf0lfl'11~1.uzjeiuf0lf01'1~'Wb u'U~~~m1 Vi'Ua1'U~~~m1 m1:1Jfl11~~~m1 ~u'1V11';i~bu'WVf'Ua1'U'Vl'iei ~ 
'I 'I \I 'I 'U 'U 'U 'U 'I 'U 

~eitif'U l~ El~ l'l'WbeN b u'Wm .Ue51m"il 1 'Um1'U1V11';i~ bb Vl"i11~ Vl'iei b u'UVi'Wa11.J'Vl'iei ~~eiVf'W~ bb Vl"i11~'1Jei~vr1~Vf'Wa1'W Vl'iei 
'I .dj .c:::t,Q./ '\J O Q.I !U I .:;:,I V V I : .<::t,Q.I 0: ~ .c:::t,Q.I 0: dd V 

u1i;'Vl"ii1 n~ Vl';if')'U';i~'Vl:l.J'Vl1'1l'W"il1fl~ bbm bbl'lmru bb'1~Vl1~Vl'W?f'J'W Vf';j'eJ'U';i~'Vl"il1 fl~ Vl';if)'U';i~'Vl:l.J'Vl1'1l'W"il1 fl~'VI bfl EJ'J'IJeJ~ . ,, 
1~b?f'UeJ';i1f011 b Vlbbrim:J.J b 'l.Jfl1';j'U';i~:l.J'1{j' 1~f01111 b~ E.l'Jrl'W 1 Vi~ei11~ b?f'l.Jf)';j'1f011Vl'ieJ ~ b?f'WeJ~1'Wi1'WiJ f0111:Wa:J.JW'WBrl'Wl'11:l.J ( (9)) 

'IJ 'IJ 'IJ 

(®) Vl'iei (gi) bbiK1bb~mru 
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"m':iifl'lJ11·m1':ibb-ti..:ii'U':i1A1e1~1..:i bll'Ucr':i':i:w" V1:i.nt1A11:J.J11 m':i~~ b?f'Wt1':i1A1':i1t1V1-d..:i V11t1V1~1t1':i1 ti 
" 

m~v11rn':it1~1..:i 1{;1 1 B'WblJ'Wrn':i-LJ'{;l'lJ11..:iV11mtJ'W~u?l':i':iAVl1t1 1iibtl{;l fam?11 Vfiim'<ibb 'll..:i-LJ''W':i1mt1~1..:ib lJ'Wcr':i':i:J.J 1 'Wrn':i 

b?f'WeJ':i1fl1~eJm:J.J 1:iJ11"il~m~v11 fatim':i?f:J.JtieJ:J.Jn'W V11t1 b{;ltJfl1':i1Vl'lleJ1VfV11t11u11"i!~1 VI b~tin1u Vl1t1t1t1:J.J"il~1'rn~'W 
Vi~eJ'Vl1'V'l~~'W Vi~eJU':i~ btJ'lJU~'W1{;1 Vi~tl H'n169'..:i'\.J':i~'Vl~1'1t1 Vl1t1'll:J.J'll11"i1~ H'n169'..:i'\.J':i~'Vl~1'1t1 Vl1tlbb?f{;l._:it11fl1':ieJ'Wb U'W 

' " ' 
b Vi"il V11t1m~v11rn':i 1{;1 b{;lti'Vl"il'1~ ~..:id b{;ltiii1~ri'\.J':i~?f..:il°l~"il~bb?f1..:iV11'\.J':i~ 1ti"ll'W1 'W':i~Vl11..:i~b?f'Wt1':i1A1~1 tin'W V11t1 

' ' " 
b ~t1u':i~ tti'lJtl bbri ~ b?l'Wt1':i1 A1':i1t1V1~..:i':i1ti1{;1 b tl'W~ii~'VI 'Tiv116l'GJGJ1 num:J.J V11t1 b ~t1Vi~n b~ ti..:im':i bb 'll..:i-LJ''W':i1A1 t1 ~i..:i b ll'W 

cr':i':i:J.J Vi~m ~t11 Vi'bn{;lfl1';j t~b u~tium:J.J t{;ltilit-Ub u'U 1 ut 'U'V11..:iu':i~nt1ucr':in"i1un~ 
' 


